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The eiieasis of the liquid ¢ air company 
which started under such well advertised 
auspices in New York a year or more ago 
will recall the warnings which have ap- 
peared in these columns regarding the at- 
tempt to capitalize the perpetual motion 
industry. Liquid air is a curious and in- 
teresting product of the physical labora- 
tory, and as such is entitled to recognition. 
It was demonstrated over and over again, 
during the days when the exploiting com- 
pany was selling its stock to gullible indi- 
viduals, that liquid air possessed no advan- 
tages either as a motive power or as a re- 
frigerant which could make it a possible 
competitor of other agencies. When its 
promoters made the astonishing claim that 
through the agency of this remarkable 
fluid perpetual motion and the generation 
of a continuous supply of energy were 
possible, the subject was promptly dropped 
from the consideration of the responsible 
press and only the fanatic few, ever look- 


ing for opportunities to make quick 
wealth, paid any attention to these claims. 
They have reaped the usual reward, and it 
is hoped that their experience may act as 
a deterrent to others in case a similar 
scheme is again floated. 


THE ELECTRIC STREET RAILWAY. 

The convention of the American Street 
Railway Association, which was held last 
week in New York, brought out in strong 
relief some of the features of the modern 
street railroad. The convention and the 
exhibits connected with it formed an im- 
posing object lesson of the magnitude of 
the industry which has succeeded the om- 
nibus of our forefathers and the horse-car 
of our earlier recollections: 

In one of the papers presented at the 
convention—that by Mr. Robert McCul- 
loch, which is republished in another place 
in this issue—an entertaining history is 
given of the rise and development of the 
street railway in the United States. There 
is hardly any subject that is of more in- 
terest to the student of social conditions 
than the various determining causes which 
have led street railway enterprises to their 
present position of high prominence, and 
the curiously subtle reactions which have 
taken place between the conditions of 
municipal life in general and the means 
of city transit. 

It is fair to say that the real history of 
the street railroad as an important factor 
in municipal conditions begins fourteen 
years ago, with the first successful com- 
mercial application of electricity to the 
operation of street cars. The increas- 
ing size of cities and the consequent 
condensation of population in their 
in the 
decades of the past century, the in- 


busier parts caused, earlier 
troduction of omnibuses as convenient 
and cheap means of transit from place 
to place. The omnibus became the poor 
man’s vehicle and, as the poor man forms 
the numerical majority of the population, 
it became exceedingly popular; and its 
business so enlarged and increased that 
it was determined, some forty years ago, 
to try the experiment of operating omni- 
buses upon tram rails in order both to en- 
sure smooth traction and to permit greater 


loads to be hauled by the animals then 
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employed for traction purposes. Probably 
the earliest street railway was that laid 
by the late John Stephenson in the 
Vehicles 


employed upon it were, to all intents and 


Fourth Avenue, New York city. 


purposes, the omnibuses then in general 
use, running on light metallic flanged 
wheels, and the track consisted of strap- 
iron laid on wooden stringers. It was an 
immediate.and overwhelming success, and 
a considerable industry in the manufact- 
ure of street cars and the equipment of 
horse-car lines took its rise from this 
By the year 1887 
every place of any considerable size in 
the United States was supplied with one 
or more horse-car lines, while cities such 
as Boston, New York and Philadelphia 
had many miles of them. 


initial experiment. 


Just as the pressure of public necessity 
had caused the evolution of the street 
car from the omnibus, so the increasing 
need for more rapid and efficient methods 
of transit compelled the search for a bet- 
ter motive power than the horse or the 
mule. In some suburban lines, at about 
this period, steam “dummy” locomotives 
were used, and a great number of tentative 
experiments were made with a variety of 
motors, but none seemed to be entirely 
satisfactory except the moving cable run- 
ning in a conduit under the track. In 
certain cities this system was installed, 
and notwithstanding its enormous cost, 
high depreciation and exceedingly low 
efficiency, it earned money on lines where 
travel was dense. In a few years after the 
introduction of the cable system such 
cities as San Francisco, Chicago, Phila- 
delphia, Baltimore, St. Paul, New York 
and others had installed it and given the 
public in those places their first taste of 
the benefits of increased speed from 
mechanical traction. 

But, great as were the merits of the 
cable compared with the horse-car, its 
general extension was out of the question 
on account of the severe limits imposed 
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upon it by high cost, lack of flexibility 
and expense of operation. Something 
better was urgently demanded and was at 
last found in the electric motor. 

The history of the application of elec- 
tricity to street railways is too familiar 
and too recent to need recounting here, 
but it is worth while to dwell upon certain 
features of the evolution of the modern 
street railway system as an indication of 
the tendencies which will control the 
future extension of similar lines. 

For city use—that is, for lines wholly 
within the corporate limits of cities—it 
seems safe to say that the modern electric 
car and its equipment have about reached 
Speeds 
are as high as can be safely maintained 


the limit of their development. 


in traveled streets, the cars are comfort- 
able to a degree that would have aston- 
ished the pioneers in street railroading, 
and the economy both of installation and 
operation of such lines has reached a point 
not very far from the probable limit im- 
Methods of 


power generation and distribution have 


posed by natural conditions. 


been perfected until their efficiency ap- 
proaches the absolute. The street railway 
motor has been standardized and has be- 
come one of the most reliable, simple and 
satisfactory pieces of machinery with 
Difficult 


and vexatious questions of track construc- 


which engineers are familiar. 


tion and of conduit construction have 
been satisfactorily solved, and the indus- 
try of operating street railroads in cities 
But the 


street railway in its extension beyond 


has become entirely stable. 


cities and into rural districts has under- 
gone a transformation which appears to 
be simply an index of what may be ex- 
pected in its future development. 
Immediately upon the electrification of 
city lines came the natural extension of 
such lines into suburban districts and 
then, as the apparatus employed was per- 
fected, their further extension to neigh- 
boring towns, forming interurban lines 
as distinguished from those lying entirely 
within the confines of a single municipal- 
ity. The general progress of electrical en- 
gineering made the length of line that 
could be satisfactorily operated from a 
single station greater and greater, until 
lines were built of such respectable extent 
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as to rival steam railways of moderate 


length. The extraordinary flexibility and 
cheapness of electric railway construction 
led to the building of a network of lines 
which, in the last ten years, has spread 
itself over certain parts of the United 
States until it rivals in extent the steam 
railway systems and has built up a new 
source of prosperity in the short-haul, pas- 
senger-carrying business. 

At first such interurban lines were 
constructed somewhat after the man- 
the 
tracks and operating cars of the same 


ner of city lines, using light 
general pattern as those used in cities, 
which themselves were simply an evolu- 
tion of the horse-car of a previous 
But it was soon found that the 
conditions of cross-country railroading 
demanded, in the first place, better tracks, 
and, in the second, larger cars and higher 


decade. 


speeds. As a consequence there are being 
built to-day large numbers of such rail- 
ways which compare in all respects with 
the standard steam railroad construction, 
and upon which cars of large size and 
great weight are operated at higher speeds 
than were customary on steam railroads a 
generation ago. And to this extension 
there appears to be no limit placed by 
the engineering conditions entering into 
the problem presented. 

Many electrical engineers have looked 
and longed for the time when electrical 
equipment would replace the steam loco- 
motive in a large degree upon main line 
railways. Under the pressure of neces- 

sity there has been constantly growing 
a network of light railways, gradually im- 
" proving in character and becoming more 
and more like their rivals, the steam rail- 
roads, until to-day the question of electri- 
fication of the main line roads finds itself 
on the point of being solved, but in a way 
little thought of by those who originally 
considered the question. A new group of 
railways of a new kind has grown up, 
using electric traction and competing in 
the open market for business, both passen- 
ger and freight, with existing steam lines. 
How soon this competition will force the 
electrification of steam railroads, or 
whether the two types will remain co- 
existent with one another, dividing the 
general business of transportation in ac- 
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cordance with their respective facilities, 
is a question that can hardly be answered 
at this date; but no one fact is more cer- 
tain than that, just as the electric street 
railroad was developed out of the horse- 
car, which, in turn, was the evolution of 
the omnibus, so the high-speed, long-dis- 
tance electric railway is the goal to which 
the evolution of the electric street railway 
is tending. 








Few electricians realize how great is the 
demand for an electric lamp of moderate 
candle-power that can burn on low fre- 
quency. It seems likely that, if the or- 
dinary incandescent lamp would work 
satisfactorily on twenty-five cycles per 
second, that figure would become almost 
the standard of frequency for alternating- 
current distribution in a large majority 
of cases. As it is, the incandescent lamp 
has set the limit of frequency in many 
installations and caused a considerable 
sacrifice of convenience in other respects 
by its requirements concerning the peri- 
odicity of the current supplied for it. 
One of the principal advantages which 
may be claimed for the Nernst lamp and 
others of its class is that these translating 
devices will work satisfactorily on very 
low frequencies. Lamps of the ordinary 
type working at low voltage and low effi- 
ciency show no appreciable flutter at 
twenty-five cycles, but high-voltage lamps 
are practically impossible at this frequen- 
cy and some eyes are disturbed by them at 
thirty cycles. The fact of its operation 
on low frequency is one that will doubt- 
less greatly assist the Nernst lamp in se- 
curing a commercial foothold. 








Few realize what gigantic proportions 
the construction of electric railways in 
the United States has now reached. Dur- 
ing the last twelve years, twenty-one thou- 
sand miles of electrically operated rail- 
ways have been completed in the United 
States alone—enough to extend nearly 
around the earth. For this work nearly 
a billion of dollars has been expended, 
which shows to what astonishing limits 
this application of electricity has been 
carried. And it should be remembered 
that this is only the beginning of an indus- 
trial development scarcely yet out of the 
swaddling clothes of its infancy. 
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AUTOMATIC TELEPHONE EXCHANGES. 

Occasion was taken in these, columns 
some weeks ago to refer to the fact, long 
known among telephone men, that most 
of the trouble incident to the operation 
of telephone exchanges is due to the care- 
lessness of the public and their lack of 
cooperation with the exchange force to 
produce the best results. 
for a telephone connection in the aver- 


If one calls 


age exchange and does not get it with- 
in a few seconds his wrath is gen- 
erally directed toward the exchange 
management, whereas the person called 
may have neglected to answer his call 
promptly and be really responsible for 
the delay. The neglect of this important 
matter—the prompt answering of tele- 
phone calls—fairly lies at the bottom of 
a great deal of the criticism which has 
been directed in the press and generally 
toward telephone exchange management. 

Of late years there has been consider- 
able work in the direction of establishing 
automatic telephone exchanges, in which 
the functions of the operator are entirely 
suppressed, the public themselves being 
their own operators through the agency 
of certain automatic apparatus grouped 
at a central point. It will be very inter- 
esting in noting the extension of such sys- 
tems to observe their effect upon the pub- 
lic mind and temper. With automatic 
apparatus each person perfects his own 
call and is certain of the moment at which 
The 


automatic exchange, being simply a collec- 


the called subscriber’s bell rings. 


tion of obedient and instantaneously act- 
ing machinery, enjoys the same immunity 
that is supposed to protect corporations 
who have “neither souls to damn nor bod- 
ies to kick.” In such exchanges, there- 
fore, delays in obtaining through connec- 
tions will be promptly ascribed to their 
real causes. 

Seriously speaking, the automatic sys- 
tem, assuming that such a system can be 
made entirely satisfactory in the matter 
of giving through connections or indica- 
tions of busy line, possesses certain very 
important advantages over any exchange 
in which there is the human element. 
For one thing, communications through 
it are absolutely private; in the second 
place its educational effect upon users of 
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the telephone will doubtless greatly quick- 
en and improve the service, and in the 
third place, the public morals will cer: 
tainly ‘be bettered by a system which 
brings home to every man his own mis- 
take in getting the right connection. 
There has been far too much abuse heaped 
upon the telephone operator. It will be 
very interesting to see what will be said of 
telephone operators which are partly me- 
chanical and which are controlled by the 
subscribers themselves. 





A WORD TO THE ARCHITECT. 

In these days, when practically every 
building of any pretensions whatever that 
is erected is wired during its construction 
for electric lights, it is well to note that 
one of the most essential conveniences of 
electric lighting is an abundance of out- 
lets. 
to gas and other illuminants in very many 


While the electric light is superior 


respects, one of its most marked conven- 
iences is its instantaneous radiance at 
the touch of a switch, no matches or other 
auxiliaries being requisite to illuminate it. 
This convenience, however, is in a large 
measure lost when a building is so wired 
that only a limited number of lamps are 
available and where dark corners and 
rooms exist in which it is necessary, when 
a light is wanted, to carry one in the hand 
or else use the objectionable match. The 
average residence which is wired for elec- 
tric light often has large closets, perhaps 
unfinished attic rooms, spaces in the cel- 
lar, ete., where there is no outlet for the 
electric wiring, and in which once in a 
while a light is needed. When the light 
is needed in such places it is generally 
needed very much, and there is no re- 
source left to the householder but the em- 
ployment of the candle, kerosene lamp or 
match, as the case may be, all of which are 


distinctly dangerous, especially in such 
places. In the construction of a house the 
wiring is not a large item of expense, and 
the addition of sufficient outlets in places 
such as are mentioned above would add 
so little to the cost as to be entirely in- 
considerable. At the same time, the pres- 
ence of electric lamps in such dark cor- 
ners would be an element of insurance 
against fire of considerable importance, 
and a convenience which every house- 
holder would highly appreciate. It goes 
without saying that it would add nothing 
to the cost of lighting, because such lights 
are used only rarely and occasionally. 
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The subject is one that is well worth the 
attention of builders and architects, as 
well as of those who are planning the erec- 
tion of buildings. 





It is hard to realize how dependent we 
all are upon one or the other of the 
numerous applications of electricity. If, 
however, we could imagine all of the elec- 
trical services of a great city like New 
York suddenly to stop the condition into 
which the inhabitants would be instantly 
thrown would be as serious as it would be 
laughable. In New York, for example, 
the occasional horse-car line would be the 
only means of transit in operation except 
the steam elevated trains, and there would 
be an outpouring of people from cellars 
and inside rooms where artificial day- 
light of the electrical variety is the 
only sort known. The business world 
would come to a sudden and violent 
stop because of the cessation of the 
telephone and the exchanges would go into 
wild panic through the stoppage of their 
telegraph and telephone facilities. A con- 
flagration might break out and sweep a 
large section of the city before news of it 
could reach the department by messengers 
on foot or in the horse-car. A practical 
paralysis would seize the community and 
would precipitate practically a state of 
anarchy. It is only by trying some such 
picture as this that we can begin to un- 
derstand the enormous importance of the 
electrical service of a metropolitan com- 
munity and the important part that elec- 
tricity plays in the daily life of the people. 
It is no exaggeration to say that a stop- 
page of the electrical services of New York 
for ten minutes would be a serious and 
far-reaching calamity. 





It is gratifying to notice that the gen- 
eral business conditions of the country are 
superb and that every indication still 
points to a continuance of the extraordi- 
nary prosperity which has marked the last 
two years. Matters in the business world 
in general have been moving somewhat 
slowly for a month or more on account of 
the prolonged heat of the summer season 
and the natural, unsettlement and grief 
of the community at the assassination of 
President McKinley. Now that the fall 
weather has set in and the community has 
had time to recover from the shock of the 
great calamity a vigorous resumption of 
business is noticeable on all sides and every 
indication leads to the belief that the 
winter of 1901-1902 will be one of the 
most active and successful seasons that has 
ever been known, both in the electrical 
trades and in general. 
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Science 
Brevities 


Metallic Niobium — Moissan has lately 
obtained this hitherto little known metal 
in considerable quantity by means of the 
electric furnace, from American columbite 
or niobite, a mineral containing niobic 
and tantalic acids, says a British contem- 
porary. The metals are reduced together 
by carbon, dissolved and the niobie acid 
separated as a snow white powder, which is 
again reduced by carbon with a current of 
600 amperes at 50 volts into an ingot con- 
taining two or three per cent carbon, but 
otherwise pure. It scratches glass and 
quartz, is infusible in the oxyhydrogen 
flame, but melts easily in the electric fur- 
nace, does not decompose water at a red 
heat, is almost unattacked by acids, but 
dissolves in mixed nitric and hydro- 
fluoric. Chlorine, bromine and fluorine 
form haloid salts like the chlorine, NbC),. 
Powdered nobium, when heated, burns 
brilliantly in oxygen and combines with 
nitrogen. It does not readily form al- 
Several other reactions indicate re- 
lationship to boron and silicon. 


loys. 


New Accumulators—Some descriptions 
of new accumulators are given in L’Eclair- 
age Electrique and digested in a London 
contemporary. The Loppé-Morin, Eng- 
lish patent 20,110, September, 1900, has 
thin lead plates perforated and pasted in 
a peculiar manner to allow of free circula- 
tion of the electrolyte. The Lugard 
(22,143, October, 1900) retains the per- 
oxide of lead by strong ribs on the plates. 
Wiegaud’s arrangement (10,318, August, 
1900) is a species of Volta’s pile of super- 
imposed basins with red lead as the 
positive and litharge as the negative face, 
with asbestos cloth and a layer of carbon, 
charged with a liquid electrolyte; the 
basins are insulated from one another 
by a non-conducting liquid. McRae’s 
(13,095, October, 1900) is a lead grid 
strengthened by enclosed bars of copper 
or aluminum which also furnish better 
connection. Bowker (15,710, October, 
1900) has an electrode in the shape of a 
rectangular lead box enclosing a perfor- 
ated plate charged with the active ma- 
terial. In Goldstein’s patent (17,410, 
June, 1900) the transverse section of the 
metal ribs of the positive electrode is in 
the form of a cross filled in with the 
charging substance so as to make square 
bars. Von Seineff, Berlin, Eng. patent 
12,531, 1900: positive electrode for ac- 
cumulators. The support consists of lead 
plates placed crosswise or radially and 
having their interspaces filled with active 
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materials, the flat sides of the lead plates 
having longitudinal ribs “in such a man- 
ner that in cross-section the electrode 
frame has approximately the shape of 
branches of fir placed crosswise for giving 
the electrode support a large surface 
while using the smallest possible amount 
of material and for providing equal 
supply of current.” W. B. Bary’s system 
realizes a very large active surface by 
stamping rings of lead 0.5 millimetre in 
thickness, curved into a gutter form, 
stacking them over one another at one 
millimetre distance, and soldering to lon- 
gitudinal ribs. It is said to be difficult 
to maintain regular intervals between the 
poles. A table of the efficiencies of this 
system under different conditions is giv- 
en, and an article by E. Abel on the the- 
ory of the accumulator battery. 


Conductivity of Solution in Liquefied 
Ammonia—That liquefied ammonia gas, 
NH,, and some other liquefied gases, 
such as cyanogen, while comparatively in- 
ert at the low temperature in ordinary 
chemical reactions, possessed remarkable 
solvent powers on elements and salts, was 
discovered many years ago by Gore, who 
suggested that these liquids, notably the 
blue solutions of the alkali metals, Na and 
K, in NH,, ought to exhibit significant 
electrical and chemical properties, which 
might be of economic use, says Light- 
ning. E. Legrand (Bclair. Electrique, 
xxvi, 88) has recorded the results of 
a number of experiments on these so- 
lutions. He comes to the unexpected 
conclusion that the conduction with 
the solutions of metallic sodium in lique- 
fied ammonia is probably electrolytic, 
since, although the current passes without 
any marked deposition on the electrodes, 
without liberation of gas, and with only 
slight signs of polarization, yet the con- 
ductivity increases with the temperature. 
He has also determined the conductivi- 
ties of a number of chlorides, iodides, 
nitrates and other salts in solution in 
NH, by passing a current in series with 
a megohm resistance, and comparing the 
P.D. at the terminals of the resistance 
with that near the electrodes. The re- 
sistances showed positive temperature co- 
efficients similar to those with aqueous 
solutions at 51 degrees centigrade. The 
molecular conductivities did not tend to 
reach a limiting value with increase of 
dilution, and could not be expressed as 
the sum of the conductivities of two ions. 
The conductivity of mixtures of NH, 
and water at — 30 degrees centigrade were 
also determined. 


Hertzian Waves in Thunder-storms—The 
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influence which thunder-storms exercise 
at a distance of thousands of miles upon 
persons affected by certain nervous dis- 
eases, long before any physical instru- 
ment announces an atmospheric disturb- 
ance, suggested to F. Larroque that 
Hertzian waves emitted by thunder-storms 
might possibly be propagated over enor- 
mous distances through the middle and 
higher atmosphere by means of something 
corresponding to relays. He, therefore, 
constructed an elementary kind of “re- 
ceiver” in the shape of a horizontal plate 
of zinc, forty cm. in diameter, earthed 
by a thin copper wire containing a spark- 
gap in a dark cellar. During the great 
atmospheric disturbances of June, 1901, 
several series of nocturnal observations 
were made, the results of which have 
been published in the Comptes Rendus 
and digested in E. E. Fournier D’Albe’s 
abstracts. One of them coincided with 
the blizzard in the Grampians, and the 
other was carried out during a thunder- 
storm which, in the night of June 18, 
was visible over Corsica from the Départe- 
ment des Alpes Maritimes. In both cases 
the sky was serene at the place of observa- 
tion. The author points out the great 
importance which this kind of meteor- 
ology may acquire, without, however, 
venturing an explanation of the actual 
transmission of Hertzian waves over the 
enormous distances specified. 


The Effect of Amalgamated Gases on 
Resistance— A communication from Will- 
iam Rollins on this subject has been pub- 
lished in the American Journal of Science. 
As the result of experiments with X-light 
tubes, I concluded that we depend on 
gases amalgamated with the terminals 
of a vacuum tube for an efficient cath- 
ode stream for producing X-light. It, 
therefore, seems desirable to see if the 
partial removal of these gases would in 
any way change the resistance of the 
metal forming the terminals. Spiral ter- 
minals were made, the ends of each spiral 
being brought to the outside of the tube 
so that a current could be sent through 
the spirals before the X-light tube was 
pumped and after as much gas as possi- 
ble had been removed from the metal by 
heat, electricity and pumping. Mr. Oel- 
ling and Mr. Heinze constructed the tubes 
and made the tests during the summer 
of 1900. They reported that the resist- 
ance of a wire was increased by removing 
the amalgamated gases. In one experi- 
ment the resistance of the wire forming 
a spiral terminal in an X-light tube was 
0.068 of an ohm before and 0.080 after. 
The instruments for making the experi- 
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ments were not of a high grade. On this 
account the results were not reported, as 
I hoped to repeat the experiments with 
better apparatus and with terminals made 
of all the common metals. As this oppor- 
tunity has not come, I now report the ex- 
periments that some one better equipped 
may extend them. 

Induced Radio-Activity Produced by 
Salts of Radium—<An interesting series of 
experiments has been made by P. Curie 
and A. Debierne, an account of which 
has been published in the Comptes Rendus 
and abstracted in the American Journal of 
Science. These experiments show that 
radio-activity is transmitted in the air 
through short distances and induces activ- 
ity in other substances. This induced 
activity is much more intense when it is 
produced in completely closed vessels 
than when the action takes place in the 
open air. A radiferous substance was 
placed in a small open bulb in a closed 
vessel, and plates of various substances 
(lead, copper, aluminum, glass, ebonite, 
card, paraffin, all of which appear to be 
acted on in about the same manner) were 
placed in various positions in the vessel, 
and in all positions, even behind a lead 
screen, they became active to about the 
same extent after a day’s exposure, pro- 
vided that the air of the vessel had free 
access to their surfaces. A plate resting 
on the bottom of the vessel became active 
only on its exposed surface. With very 
active barium chloride (radium), plates 
exposed for several days in this way at- 
tained an activity 8,000 times greater 
than a plate of metallic uranium of the 
same dimensions. When exposed to the 
free air, the plates lose the greater part 
of their activity in a day, but the activity 
disappears much more slowly when the 
plates are left in a closed vessel after the 
active substance has been removed. If 
the experiment is made with the bulb 
containing the active substance com- 
pletely closed, no induced activity is ob- 
tained. Other experiments showed that 
this induction is rapidly carried through 
capillary tubes connecting small closed 
spaces. It was found that the action is 
progressive, finally reaching a limit which 
depends upon the activity of the active 
body. The action is more rapid the 
smaller the vessel containing the bodies. 
These phenomena have been observed 
with various salts of active barium, such 
as the chloride, sulphate and carbonate. 
Salts of actinium also produce induced 
activity, but, on the other hand, salts of 
polonium, even when very active, produce 
no such effect The authors believe that 
this circumstance may have a connection 
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with the fact that polonium does not 
emit rays that are deviated by the mag- 


netic field. In a subsequent communi- 
cation the same authors state that 
water can be rendered _ radio-active 


either by distilling it from a solution 
of radium chloride in an_ air-tight 
vessel, by placing a dish of water in 
a closed space containing a solution of 
radium salt or also by enclosing a solution 
of a radium salt in a hermetically closed 
celluloid capsule and plunging the latter 
into distilled water in a closed vessel. Inthe 
last case, no trace of the salt passes into 
the water, but the activity of the solution 
is to a great extent communicated to it. 
This induced activity can not be trans- 
mitted by air through a wall of dry cellu- 
loid, but it passes easily if the wall is wet 
with a drop of water. Water can be ren- 
dered very strongly active, but when kept 
in a sealed tube it loses the greater part 
of its activity in a few days. When kept 
in an open vessel the water loses its activ- 
ity much more rapidly, the loss being the 
more rapid the greater the surface ex- 
posed to the air. Solutions of radium 
salts in open vessels behave in the same 
way as the water just mentioned, but in 
this case the loss of activity is not abso- 
lute, for if such a solution is put into a 
sealed tube it gradually acquires its origi- 
nal activity in the course of ten days or so. 
The authors look upon radio-activity as 
being analogous to heat in being dissi- 
pated by radiation and by conduction. In 
the latter case it passes through gases and 
liquids, but not through solids. If a 
solid radio-active body is left free to the 
air, its activity does not diminish sensibly, 
and the authors have shown that a solu- 
tion of a salt produces much more intense 
phenomena of induced radio-activity 
(twenty times greater) than the solid salt 
itself. When the salt has been in solution 
several days, the radio-active energy is 
divided between the salt and the water, 
and if the latter be then distilled off, it 
contains a great part of the activity, while 
the solid salt is much less active (ten or 
fifteen times, for example) than before 
solution. When left to itself the solid 
salt regains, little by little, its original 
activity. The communication of the ac- 
tivity of a radium salt to its water of so- 
lution is very slow, and equilibrium is 
obtained only after about ten days. 

A New Alloy—Magnalium— Magnalium is 
an alloy of magnesium and aluminum, 
specific gravity between 2 and 3, melting 
point 600 to 700 degrees centigrade. When 
increasing quantities of magnesium are 
added to aluminum, the resulting product 
gradually changes from the comparatively 


469 


soft and unworkable metal to a harder and 
harder metal, and with the quantities of 
magnesium varying from five to thirty per 
cent, the alloy is similar in qualities to 
brass and bronze. When the proportion of 
magnesium is increased to fifty per cent, 
the alloy ceases to be useful for mechani- 
cal purposes, but is then capable of taking 
a high polish, and is eminently suitable 
for opticaluse. At above fifty per cent mag- 
nesium, the alloy approaches in properties 
to magnesium, and loses its hardness. As 
regards durability, the alloy containing 
from tweny-five to thirty per cent of 
magnesium is somewhat superior to 
aluminum, and retains a bright polish 
for a great length of time. Mag- 
nalium may be coined easily, being 
much superior to aluminum in this 
respect, and almost approaching nickel. 


- Screws and nuts can be made of it, which 


is not the case with aluminum. The ten- 
sile strength of plates containing five per 
cent magnesium is about thirteen tons 
per square inch. 

Electrolytic Chromium— With a divided 
cell containing a chromic salt at the cath- 
ode and an acid or saline solution at the 
anode, good deposits of chromium can be 
obtained on a carbon cathode, or on plati- 
num, brass, lead, ete., according to the 
experiments of Neumann, which were pub- 
lished in Zeitschrift fiir Elektrochemie, 
and abstracted in a London journal. With 
chromic chloride solutions containing 10 
per cent Cr, a current density per square 
decimetre of 0.9 ampere gave only oxide, 
1.8 to 7.2 amperes gave oxide and metal, 
9 to 18 gave pure metal, in the latter case 
mostly crystalline, with a current efficiency 
in densities 9 and upward of about 38 
per cent. Increase of temperature hardly 
affects the current efficiency, but above 50 
degrees centigrade the metal deposits as a 
black powder. A strength of 16 per cent 
Cr in the solution gives a yield of 57 per 
cent, increased to 89.5 by altering the 
anode solution. With chromic  sul- 
phate the best conditions are 6.5 to 8.5 
per cent Cr and 13 to 23 amperes per 
square decimetre, giving 84.6 to 86 per 
cent efficiency. Acetate does not work 
well. The deposits are bright gray and 
lustrous, but have a tendency to peel off, 
due to films of oxide. They are hard and 
brittle and very pure, containing only 0.1 
to 0.2 per cent of iron, and, like ordinary 
chromium, occur both in active and pass- 
ive states. The decomposition potential 
in chromic sulphate of five times normal 
strength is 1.898 volts, in the chloride 8 
times normal 1.685 volts, but it is neces- 
sary to use at least double this electro- 
motive force. 
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Reviewing Fig. 114, which shows only 
the final vectors of Fig. 115, we find that 
even under the conditions of commercial 
working, a two-phase, three-wire system 
does not produce entirely balanced condi- 
tions in receiving circuits, however care- 
fully a system may have been laid out to 
secure this end. Although the generator 
electro-motive forces are equal and differ 
in phase by an angle of exactly 90 degrees, 
Fig. 114 shows that the receiver impressed 
electro-motive forces OA, and OA, are not 
equal and differ by an angle that is 
greater than 90 degrees. Further than 
this, the receiver currents OB, and OB, 
are not equal, and their phase difference 
is also greater than 90 degrees. 

The current flowing in the common 
return circuit O'O is, in this case, much 
greater than that shown in the explana- 
tory diagram of Fig. 102, and, therefore, 
represents in its magnitude a current 
approximately equal to the square root of 
the sum of the squares of the currents in 
the outside lines. In ordinary commer- 
cial practice, it is common to assume that 
the current flowing in the common return 
on a two-phase, three-wire system is equal 
to the square root of the sum of the 
squares of the two outside line currents, 
on the assumption that the outside cur- 
rents differ in phase by exactly 90 degrees. 
Fig. 114 shows, however, that this condi- 
tion can never be exactly attained in 
practice, as the outside line currents do 
not differ exactly by 90 degrees, and are, 
moreover, not equal in value to the cur- 
rent vectors, of which the current in the 
common return wire is the resultant. A 
careful inspection of Fig. 113 shows that 
O'B, is the resultant of the vectors O'B,! 
and O'B,'", which are at right angles to 
one another and which, moreover, are 
equal in value. Now, were it possible to 
eliminate the two small currents 0'B,! and 
O'B,", the vector OB, of Fig. 114 would 
reduce to the vector O'R of Fig. 113 and 
the vector OB, of Fig. 114 would reduce 
to the vector O'B,'" of Fig. 113. In this 
event, therefore, OB,, the current flowing 
in O'O, would accurately represent the 
square root of the sum of the squares of 
the two outside circuits. Now, as the 
line losses in the distributing lines are 
reduced, the apparent resistances of the 
receiving circuits become greater and 
greater relatively to the resistances of the 


lines ; 
become smaller, the vectors 0'B! and 
O'R" diminish in length, since, rela- 
tively to the resistance of the circuit O'O 


consequently, as the line losses 
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of the parallel circuits in the initial dia- 
gram of Fig. 112, the resistances of the 
series circuits O’A,A,O and O’A,A,0 in- 
crease as the resistances of the line cir- 
cuits A,A,, O’O and A,A, are reduced. 
We find, then, that in practice, where 
line losses are kept down to within five or 
ten per cent of the total power delivered 
by the generator, the distributing two- 
phase, three-wire system is practically a 
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that, while in reality, two-phase, three- 
wire systems can never be entirely bal- 
anced, they, nevertheless, in so far as all 
practical requirements are concerned, 
constitute systems of working which may 
be assumed to be balanced. In general 
commercial working, therefore, the fol- 
lowing rule applies, to wit: The current 


flowing in a common return of a two- 
phase, three-wire system is equal to the 
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balanced system. Under these conditions, 
the point A, approaches nearer to the 
point A‘, the point A, approaches nearer 
the point A’, and O more nearly coin- 
cides with O'; consequently, as the line 
losses are reduced, OA, approaches o'A! 
both in value and phase position as a 
limit, and OA, approaches O’A™ both in 
value and phase position as a limit. 
Theoretically, therefore, when the line 
resistances become negligible, OA, and 
O'A' will coincide, and OA, and 0’A™ 
will coincide. 

Further than this, in practice it is 
customary to make the cross-section of 
the common return circuit O'O greater 
than the cross-section of either of the 
outside lines. Consequently, the total 
impedance of this circuit will be less than 
the impedance of either of the outside 
lines, with the result that the point O 
will be drawn toward the point O’. This 
has the effect of bringing OA, more nearly 
parallel to O'A', and OA, more nearly 
parallel to oa. 

This discussion has disclosed the fact 


square root of the mean square of the 

currents flowing in the outside lines. 

TREATMENT OF COMMERCIAL, THREE- 
WIRE DISTRIBUTING SYSTEMS. 

In the practical distribution of electri- 
cal energy by means of three-phase cur- 
rents, there are two prominent systems of 
connections. One of these, that shown in 
Fig. 116, is technically known as the 
star connected system. The three re- 
ceiving circuits, OA,, OA; and OA,, have 
their inner leads connected together, and 
their outer leads connected directly to 
supply mains, A,A,, A,A; and A,A,, re- 
spectively. To all intents and purposes, 
this system is identical with that already 
discussed in connection with Fig. 104. 
In Fig. 116, a diagrammatical modifica- 
tion is made by arranging the three 
receiving circuits in star form and 
separating the line impedances from the 
receiver impedances. The dotted connec- 
tion shown in Fig. 116 between the 
points O' and O is one which is some- 
times used, and is known as the neutral 
wire. When a star connected system is 
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perfectly balanced, there will be zero 
difference of potential between the points 
O' and O. This fact has been already 
pointed out in the discussion of Fig. 104, 
p. 149, where it was shown that, under 
perfectly balanced conditions, the vector 
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centres O' and O of Fig. 109, p. 207, 
coincide (as in Fig. 110, p. 239). 

In case a star connected system is un- 
balanced, the neutral connection is no 
longer inert, but is influenced by an im- 
pressed electro-motive force having a 
value equal to the vector distance be- 
tween the points O’ and O of the phase 
diagram of Fig. 109. As soon as the 
neutral circuit of an unbalanced three- 
phase system is closed, the flow of cur- 
rent in the neutral circuit tends to bring 
the points O' and O to the same potential. 
In other words, the neutral wire plays the 
part of a bipass for the excess current in the 
most heavily loaded of the three arms, 
and thereby, by bringing the points O 
and O cf Fig. 109 closer together, causes 
a more even distribution of potential over 
the system. The neutral wire is then an 
important factor in three-phase work, 
where the conditions, which are locally 
imposed, make it relatively impossible to 
maintain a well balanced distribution 
system. 

In Fig. 117-is diagrammatically shown 
what is commonly known as a mesh con- 
nected, three-phase system. Here the 
terminal leads of each of the receiving 
elements are connected directly to the 
distributing lines. The three-phase mesh 
diagram gives us a triangular arrange- 
ment of the receiver circuits, and im- 
presses at the terminals of each of the re- 
ceiver circuits an electro-motive force equal 
to the potential between the distribution 
lines ; in other words, it impresses upon 
the receivers electro-motive forces repre- 
sented (for instance, in Fig. 109) by the 
vector distances A'A™, AMA" and AMAL 

In a mesh system of connections it is 
impossible to make use of such a neutral 
circuit as that shown in Fig. 116. Further- 
more, the mesh connection results in a 
greater potential being maintained at the 
terminals of the receivers than is main- 
tained in a star connected system where 
the potential between the outside mains 
is the same for both. If we assume that, 
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in Figs. 116 and 117, the generator elec- 
tro-motive forces are all equal and that 
the line constants are also all equal, when 
a given amount cf energy is being dis- 
tributed at a given power factor, the 
potential between the points A; and A, of 
Fig. 116 will equal the potential between 
the terminal points A, and A, of Fig. 117, 
and this equality will also exist among 
the pressures between the two remaining 
sets of terminals. This makes it ap- 
parent that it is possible to replace a star 
connected system of receivers by an 
equivalent mesh connected system. This 
is a consideration which must be kept in 
mind, as it is often a potent factor in the 
arrangement of complex three-phase sys- 
tems. 

It is not necessary that a perfect balance 
should be maintained, as has just been 
implied, in order that ‘the substitution of 
a mesh connected set of receivers for a 
star connected set of receivers can be 
made. That this is true is evidenced by 
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the phase diagram presented in Fig. 118. 
Here the vector OA, represents the 
potential impressed upon the circuit OA, 
of Fig. 116, the vector OA; , the poten- 
tial impressed upon the circuit OA, and 
the vector OA, , the potential impressed 
upon the circuit OA,. 

Now. in the circuit OA, 

r, — 20.2 and 2, = 11.6. 

In the circuit OA, 

r; = 22.4 and z, = 6.5. 

In the circuit OA, 

f, = 36:5 and: 2, = 7.7. 

Further, the potential impressed on the 
cireuit OA, is 1,050 volts ; on the circuit 
OA,;, 1,100, and on the circuit OA,, 1,000 
volts. We will therefore have 45 amperes 
flowing in the circuit OA,, which lags 30 
degrees behind the electro-motive force 
OA, >. 

In the circuit OA; a current of 47 am- 
peres will flow, and lag 16° behind the 
vector OA; .. 

And, in the last circuit, a current of 
55 amperes will flow, which will lag 15° 
behind the impressed electro-motive 
force OA, 9. 

From this diagram we see, therefore, 
that the following amounts of power are 
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delivered to the several “star” receiving 
circuits : 
OA, receives 4,090 watts. 
OA, receives 4,949 watts, and 
OA, receives 5,028 watts. 
This makes a total of 14,067 watts. 
Now, in the case of the mesh connected 
receivers in the circuit 
A,Ay, 7;=15 ohms and z;=31.5 ohms. 
In A,A,, 73=69.8 ohms and 7,—20.4 ohms. 
In A, Ag, 75=56.7 ohms and «,=17.1 ohms. 


More than this, by measuring off the 
potential differences, we find that 

1,774 volts are impressed on the circuit 
A; Ag, 

1,862 volts are impressed on the circuit 
A,A,, and 

1,813 volts are impressed on the circuit 
AgAg. 

Therefore, 

a current of 29.6 amperes flows through 
the circuit A;A,, and lags 31.7° be- 
hind the vector A, ;A, 9; 

26.4 amperes flows in the circuit A,A;, 
and lags 22.9° behind the vector 
A; »A, 73 and 

30.6 amperes flows in the circuit A,A,, and 
lags 16.9° behind the vector A, ,A; 5. 

Therefore, 

the circuit A,A, receives 4,470 watts, 

the circuit A,A, receives 4,222 watts, and 

the circuit A,A, receives 5,314 watts, 

which is a total of 14,006 watts. 

In other words, the mesh connected sys- 

tem of receivers absorbs the same amount 

of power as the star connected system of 
receivers, and it is equivalent in every re- 

spect, since the electro-motive forces im- 

pressed at the terminals of the mesh con- 

nected circuits are equal to the vector 
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resultants of the electro-motive forces 
impressed at the terminals of the star 
connected circuits, and the currents flow- 
ing in the mesh connected circuits are the 
vector resultants of the currents flowing 
in the star connected circuits. That these 
statements are exact, the electro-motive- 
force vectors already discussed plainly 
show, in-so-far as the electro-motive forces 
are concerned ; and the small vector dia- 
gram OB,B,’ proves the statement as re- 

ards the current vectors. In this diagram 

.B,’ is equal and parallel to OB, and 
B,'0 is equal to OB;. Further, B,O’ is 
equal and parallel to A, ;B,, OO’ is equal 
and parallel to A; ,B,, and B,'0’ is equal 
and parallel to A, »B,. 
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THE ELECTRIC TRANSIIUSSION OF 
POWER FROM NIAGARA 
FALLS—II. 





BY LEWIS B. STILLWELL. 


As regards the frequency chosen, viz., 
25 cycles per second, experience since 1893 
has demonstrated the wisdom of its selec- 
tion. This frequency is to-day more gen- 
erally used in America in electrical dis- 
tribution for power purposes than any 
other. Personally, I consider 30 cycles 
preferable, but at Niagara it was not possi- 
ble to adopt this frequency for the reason 
that the speed of the turbines had been 
fixed at 250 revolutions per minute before 
the question of frequency was seriously 
considered. A 16-pole dynamo at 250 
revolutions per minute will produce thirty- 
three and one-third cycles per second and 
a 12-pole dynamo 25 cycles per second. 
There were difficulties in the way of wind- 
ing a 14-pole machine for two phases, and 
after very careful consideration of the 
relative advantages of 25 cycles and thirty- 
three and one-third cycles the former was 
chosen. 

My principal reason for believing that 
a frequency of 30 cycles per second is pref- 
erable to 25 cycles per second is that 110- 
volt incandescent lamps of 16 candle- 
power or more, when supplied at that 
frequency from practically any commercial 
alternator, are free from any suspicion of 
fluctuation in candle-power due to reversal 
of current, while at 25 cycles such is not 
the case. At Niagara, the town of Echota 
is satisfactorily lighted by incandescent 
lamps using 25-cycle currents, but this re- 
sult is somewhat assisted by the fact that 
the potential wave of the Niagara alter- 
nators is flatter than a sine curve. A 
great deal depends upon the form of the 
electro-motive-force wave, although I do 
not remember having seen this point 
mentioned in any of the published dis- 
cussions of this subject. If the wave be 
pointed or peaked—. e., if the ratio of 
maximum to mean value of the electro- 
motive force during a half cycle materially 
exceeds the ratio of these quantities in a 
sine wave—incandescent lamps will show 
visible fluctuation at frequencies consid- 
erably higher than is the case if a flat- 
tened wave be used. Of course, a 110-volt 
lamp will show fluctuation under condi- 
tions when a 50-volt lamp will show none, 
and presumably 220-volt lamps are still 
more sensitive, although I have never 
tested this experimentally. I have found 
no reason, therefore, to modify the opinion 
first formed in 1890, that for plants in 
which the supply of power is the principal 
object, 30 cycles, which, with absolutely 
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satisfactory results, permits also direct 
supply of incandescent lamps, is the best 
frequency. 

The alternators were wound to deliver 
3,730 kilowatts at any desired potential 
not less than 2,000 volts and not exceed- 
ing 2,400 volts. My intention in thus de- 
fining the limits of working potential was 
to provide for drop in transmitting and 
distributing circuits using 2,000 volts as 
tlie general potential delivered to users of 
tie power and allowing in the generators 
for an increase of potential at terminals 
amounting to 20 per cent, which amount 
I considered might be necessary in under- 
taking very distant transmission at some 
future time. In some way which has 
never been clearly explained, the officers 
of the Cataract Construction Company ap- 
parently interpreted the phrase “from 
2,000 to 2,400 volts” to mean 2,200 volts, 
and the apparatus used by the first elec- 
trical tenant of the power company, viz., 
the Pittsburgh Reduction Company, which 
apparatus was supplied by the General 
Electric Company, was wound for 2,200 
volts. In this way, the delivered poten- 
tial at Niagara, and subsequently for rea- 
sons of uniformity in Buffalo, was fixed at 
2,200 volts. The reasons for choosing a 
potential of about 2,000 volts are indi- 
cated by the following quotation from a 
letter which I wrote October 2, 1893: 

We should mount the fields of the gen- 
erators upon the extended turbine shafts 
and should wind the stationary armatures 
to deliver current at a potential of from 
2,000 to 2,400 volts. This potential is well 
adapted to your work in Cataract City. It 
is sufficiently high to secure good economy 
in the system of distribution, and it is not 
so high as to impose special difficulty and 
danger in the insulation of the circuits and 
the manipulation of the switching devices. 
Motors may be operated from circuits con- 
veying current at this potential without the 
use of step-down transformers. 

For transmission to Buffalo and other dis- 
tant points, we should advise a high po- 
tential, say 10,000 volts, obtained by step-up 
transformers. If possible, these transform- 
ers should be so designed and the units 
so selected as to permit an increase in po- 
tential of the long-distance transmission 
circuits, say to 20,000 volts, as soon as ex- 
perience gained in transmission at 10,000 
volts may indicate the practicability of in- 
sulating the circuits for the higher poten- 
tial. 

In our memoir of February 6, we recom- 
mended 800 volts for the potential in the dis- 
tributing circuits in the vicinity of the city 
of Niagara Falls. We were largely guided 
then, as now, by the consideration that the 
potential selected should be the highest 
which may be safely employed at the motors 
without the interposition of step-down trans- 
formers. We assumed, however, at that 
time that there would be a very large pro- 
portion of small motors, as is the case in the 
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hydraulic plant in Geneva, Switzerland, but 
we are now advised by your engineers that 
by far the larger part of the power called 
for in the vicinity of the Falls will be in 
units of not less than 25 horse-power. In 
such motors it will generally be safe to em- 
ploy 2,000 volts. 


As I have said, the alternating-current 
system rested, and still rests, upon the 
transformer, which, having no moving 
parts, yet enables us at will to transform 
from low potential to high potential and 
the reverse, utilizing extremely high and, 
therefore, economical potentials for trans- 
mitting power over long distances while 
employing moderate and easily handled 
potentials, both in the dynamos which pro- 
duce the electricity and in the motors and 
lamps which utilize it in markets perhaps 
many miles distant. 

The transformer of Gaulard, which was 
adapted to constant-current circuits, was 
brought to the United States by Westing- 
house, and was there primarily developed 
by Stanley and Shallenberger, who early 
perceived the much greater usefulness of 
closely regulating transformers adapted to 
constant-potential circuits, and turned 
their efforts in that direction. 

The polyphase motor, as invented by 
Tesla, occupied no such place in practical 
engineering work in 1893 as it does to- 
day, and the same is true of the rotary 
converter. Tesla and Scott in America, 
and Debrovolski in Berlin, had been grad- 
ually improving the motor until at the 
time named it was really a practical and 
successful machine under certain condi- 
tions, but it had not been widely intro- 
duced into commercial use, and the en- 
thusiastic hopes aroused when the Tesla 
invention was first announced, in 1888, 
had not been realized by the public nor 
were its possibilities and limitations real- 
ized even by electrical engineers, except 
those who were actually in touch with the 
work of experimental development. 

That the Cataract Construction Com- 
pany displayed courage as well as good 
judgment in adopting alternating cur- 
rents in 1893, and that the subject of 
alternating-current motors was little un- 
derstood by engineers outside of certain 
factories at that time is well illustrated 
by the fact that one of the consulting en- 
gineers of the Cataract Construction Com- 
pany, in a paper on “The Electric Trans- 
mission of Power from Niagara,” read be- 
fore the British Institution of Electrical 
Engineers, November 9, 1893, attaches - 
great weight to the alleged possibility of 
converting continuous-current motors into 
synchronous alternating-current motors 
by the addition of rings. On page 503 of 
the Journal of that society, he says: 
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In concluding my remarks upon low fre- 
quency I must again repeat that, from a 
purely practical and commercial point of 
view, one of the great advantages lies in the 
fact that for any special purpose for which 
a motor is required any ordinary direct-cur- 
rent motor may be altered so as to act as a 
synchronizing alternating motor at a very 
small expenditure of time and money. 

The author apparently had in mind the 
use of an extremely low frequency, but the 
fact that he seriously believed in the possi- 
bility of converting into commercially 
effective alternating-current motors the 
general run of continuous-current motors 
is enough to indicate the vague 
ideas then generally prevalent 
with regard to alternating-cur- 
rent motors. 

As regards rotary converters, 
the function of which is the 
conversion of alternating cur- 
rents to continuous currents, 
thus rendering available for 
electrolytic work and for oper- 
ation of continuous-current 
motors power transmitted in 
the form of alternating cur- 
rents, even less was generally 
known. Schuckert exhibited 
small machines of this charac- 
ter at the Frankfort exposition 
in 1890, and in America, Brad- 
ley and others had been en- 
gaged with more or less success 
in developing commutating 
machines of various types. 
During the autumn of 1892 the 
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obtained for various outputs of the second 
machine was as follows: 


Output of Second 
Converter. 


20,560 watts. 
57,270 watts. 
117,970 watts. 
These results will compare favorably 
with those that are now obtained in ma- 
chines of similar output. 

In the autumn of 1892, as electrical en- 
gineer of the Westinghouse company, and 
in cooperation with Albert Schmid, O. F. 
Shallenberger, Charles F. Scott and B. F. 
Lamme, I planned an organization of 


Approximate Efficiency of 
Each Converter. 


78.9 per cent. 
90.0 per cent. 
91.5 per cent. 
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verter, receiving alternating current and 
delivering continuous current for the oper- 
ation of a street railway; MG’, and MG?, 
rotary converters delivering continuous 
currem;-respectively, to electrolytic plants 
and to direct-current arc lamps; MM’, 
etc., polyphase alternating-current motors, 
and b b’, etc., step-down transformers sup- 
plying incandescent lamps. In the plant 
exhibited at Chicago, one 375-kilowatt, 
two-phase alternator; one 375-kilowatt 
rotary converter, delivering continuous 
current at 550 volts; one 60-horse-power 
synchronous motor and a number of 
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Westinghouse company invited 
the Cataract Construction Com- 
pany to examine two 150-horse- 








power rotary converters, and on 

January 19, 1893, Dr. Cole- 

man Sellers and the late 

Professor Henry A. Rowland carefully 
tested these machines in Pittsburgh. The 
machines were simply two four-pole, con- 
tinuous-current, 500-volt generators fitted 
with ring collectors. Continuous current 
at 500 volts was delivered to the first ma- 
chine, which, operating as a rotary con- 
verter, delivered alternating current at 25 
cycles per second to a second machine, 
which, in turn, operating as a rotary con- 
_verter, delivered a continuous current 
through a resistance. The energy supplied 
to the first machine and the energy deliv- 
ered by the second machine were measured 
and compared, the difference representing 
the sum of the losses in the two machines. 
The approximate efficiency of each ma- 
chine was calculated by dividing the out- 
put of the second machine by input of 
first machine and extracting the square 
root of the quotient. The efficiency thus 
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Fie. 1.—D1AGRAM OF ELEcTRIC PoWER TRANSMISSION, 


electrical apparatus to be exhibited at the 
World’s Fair, in Chicago, the following 
year for the purpose of illustrating the 
possibilities of electric power transmission. 
The apparatus was constructed and was 
shown in operation in Chicago from May 
to November, 1893. The Fig. 1, which is 
photographically reproduced from a de- 
scriptive publication which I prepared at 
that time, shows that this exhibit com- 
prised every essential feature which is to- 
day utilized by the plant of the Niagara 
Falls Power Company, except the two- 
phase three-phase connection of the trans- 
formers. In the diagram, A and B are 
alternators; D, the power-house switch- 
board; RT, RT’, etc., raising transform- 
ers; L, L’, etc., transmission circuits; LT, 
LT,’ ete., step-down transformers; F, the 
distributing switchboard in a substation ; 
MG, the motor-generator or rotary con- 


smaller machines, including induction 
motors up to about 15 horse-power were 
shown. 

The frequency was 30 cycles per second, 
the transmission potential 10,000 volts. 
A 60-horse-power direct-current motor, 
using -current from the rotary converter, 
was used to drive an Ingersoll-Sargent 
air compressor. The 60-horse-power syn- 
chronous motor was shown in operation. 
Incandescent lamps were supplied through 
transformers and arc lamps by continuous 
current obtained from a rotary converter. 

I deem it proper to make this record in 
this place not only as a matter of justice 
to my associates and myself, who did much 
work from 1888 to 1898 in evolving the 
system adopted at Niagara, but also to 
establish a fact which is of interest to the 
Institute; viz., that while the Niagara 
plant embodies the ideas of many men— 


— 


———— eee 
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British and Continental, as well as Ameri- 
can—the evolution and development of 
each of the important parts of the system 
as used at Niagara and the aggregation of 
these parts into a working plant, accurate- 
ly adjusted, easily controlled and deliver- 
ing power to-day for a multiplicity of 
purposes in western New York was Ameri- 
can, as the far-sighted business enterprise 
which invested very large capital in a 
project depending for success upon many 
factors not tested by experience was also 
American. 

In the descriptive memoir of February, 
1893, from which I have above quoted, 
the application of the system proposed to 
a territory already occupied by competing 
steam-driven plants was pointed out as 
follows: 

Your two-phase alternating current, de- 
livered at high potential at the northern 
boundary of the city, must be reduced by 
transformers to a potential that may be 
safely carried on local distributing circuits. 
Your company, or the company to which 
you will sell current delivered in Buffalo, 
will desire to make a proposal to the city 
looking to the substitution of motors for 
the pumping engines now in use for this 
purpose. The system offers the two-phase 
synchronous motors of large capacity—prob- 
ably of capacity corresponding with that of 
the engines now installed. These machines 
will be self-starting, and, using ring col- 
lectors in place of commutators, their con- 
struction is such as will make maintenance 
a minimum. 

You will also desire to supply power for 
the operation of the street railway systems 
of the city. Our system makes it possible 
to approach the street railway companies 
with alternative propositions; first, to fur- 
nish motors to drive generators in place of 
the engines now in use; second, to substi- 
tute revolving transformers for both engines 
and generators; that is to say, to put in place 
of one engine and one generator a single 
machine operating at an efficiency of from 
92 per cent to 95 per cent, depending upon 
its capacity. The entire steam and electric 
plant now installed can be held in reserve 
or sold. 

As regards the are lighting of the city, 
you can also make alternative propositions; 
first, to substitute synchronous motors for 
engines now in use; second, to install rotary 
transformers, making a total change in the 
are lighting system. In all probability the 
first of these will be the practicable method 
at the present time; but the direct and eco- 
nomical method of using the energy of your 
water power to supply arc lights in Buffalo 
will ultimately involve a total change of sys- 
tem, and the abandonment of the arc light- 
ing apparatus now used. 

For incandescent lighting, the system also 
offers alternative methods; first, the substi- 
tution of synchronous motors for engines; 
second, a change of system, and the use of 
large transformers reducing potential from 
local primary distributing circuits to 50 or 
100 volts in secondary circuits. While it 
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may be necessary for a time, owing to the 
fact that several different interests are con- 
cerned, to use the electric energy transmit- 
ted from the Falls to supply motors driving 
existing electric generating apparatus, the 
system which we have laid out looks to the 
future, and will lend itself at any time when 
commercial considerations may permit, to a 
broad-gauge solution of the problem of util- 
izing the energy of Niagara Falls to supply 
power and light to the city of Buffalo in the 
most direct, efficient and satisfactory man- 
ner. 

The high-potential current now actually 
delivered to transformers in the terminal 
house near the northern boundary of Buf- 
falo is three-phase and not two-phase as 
anticipated in the memoir referred to. 
The change, which, of course, implied a 
very marked reduction in cost of trans- 
mitting and distributing circuits, was 
made possible a few months later by the 
invention of the two-phase three-phase 
connection of step-up transformers, with- 
out departing from the use of two-phase 
alternators. 

A considerable number of synchronous 
motors are to-day in use in Buffalo, but 
they are three-phase and not two-phase 
induction motors. The street railway sys- 
tems of the city are operated by power sup- 
plied through converting machinery as de- 
scribed in the memoir. 

The are lighting of the city is accom- 
plished at present by the first of the two 
alternative methods outlined in the 
memoir—viz., the use of synchronous 
motors in place of engines. 

Incandescent lighting in Buffalo is sup- 
plied with power in large part by syn- 
chronous motors driving constant poten- 
tial, 60-cycle, two-phase alternators, and, 
to a less extent, by direct current obtained 
from rotary converters. 





Jinba scinccm 
Wood Dried by Electricity. 


The following description of a new 
method of quickly drying wood for 
building and manufacturing purposes 
is described by United States Consul 
Mahin, of Reichenberg, Austria: The 
green wood is placed in a large wooden 
trough, whose bottom is covered with 
a lead plate, which is connected with 
the positive pole of an electric battery. 
Covering the wood is a second lead plate, 
which forms the negative pole. The wood 
is then subjected to a bath in a solution 
composed of 10 per cent rosin and 75 per 
cent soda. Under the influence of the 
electric current the sap is drawn out of 
the wood and rises to the surface, the solu- 
tion being absorbed by the wood. The 
operation requires from five to eight hours. 
The wood is then allowed to dry for about 
two weeks, when it is ready for use; or the 
drying can be done artificially in a much 
shorter time. 
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A Royal Trolley Car. 


The first electric car to be provided for 
the exclusive use of European royalty in 
America has been furnished by the Otta- 
wa, Quebec, Electric Railway Company 
for the use of the Duke and Duchess of 
Cornwall and York. This trolley car, 
named “The Duchess of Cornwall and 
York,” after her royal highness, recent- 
ly made a trial run through the city of 
Ottawa and out to Britannia on the Bay, 
and on this experimental trip its per- 
formance was entirely satisfactory. 

The brake and the motor equipment are 
entirely of Westinghouse manufacture. 
Four railway motors, of 50 horse-power 
each, drive the car at a speed of 50 miles 
per hour, and at this high speed the mo- 
tion is entirely controlled by automatic 
air brakes. 

The car is 50 feet in length, straight 
sides and vestibuled at both ends, with 
full monitor roof of the Pullman pattern. 
The color of the car is also Pullman stand- 
ard, with the British coat of arms con- 
spicuously displayed on its front and rear. 
The interior is finished in antique polished 
oak, with a handsomely decorated ceiling of 
three-ply bird’s-eye maple veneer. At 
either end of the car, and set in frames, 
are two large British plate mirrors that 
greatly enhance the beauty of the interior 
decoration. Rich bronze trimmings—the 
hat-racks, hooks, ete., are of solid bronze— 
heighten the luxuriousness of this royal 
car, which, at night, is resplendent with the 
illumination of five beautifully clustered 
groups of incandescent lamps. A rich, 
royal blue velvet carpet covers the floor, 
and from the windows hang highly orna- 
mental curtains of the latest pattern. For 
the comfort of the occupants, large easy 
chairs, beautifully upholstered in olive 
green plush, are provided. 

Their graces, the Duke and Duchess of 
Cornwall and York, are not, however, the 
first royal personages to possess an ex- 
clusive electric car. This distinction be- 
longs to an Oriental sovereign, the Em- 
peror of Korea, who but recently had a 
trolley car built for his private use, all of 
which is, perhaps, a rather curious com- 
mentary on European progressiveness and 
Oriental conservatism. This car likewise 
was equipped by the Westinghouse com- 
pany. _ 

At the University of Kénigsberg, Ger- 
many, the professors of anatomy, chem- 
istry and physics have excluded women 
students from their lectures, with the re- 
sult that women can not study medicine 
regularly at that institution. 





October 19, 1901 


SYNCHRONISM AND FREQUENCY 
INDICATION—Il. 
(Concluded.) 


BY PAUL M. LINCOLN. 


Methods of obtaining supersensitive or 
hypersensitive points of mechanical angle 
change with respect to phase angle changes 
are given in the first part of this paper. 
These methods are as applicable to this 
frequency meter as the synchronism indi- 
cator. For instance, suppose it is desired 
to carry sensitiveness at the point of 
resonance to a point beyond the possible 
limits of 

2L 

+ 
This can evidently be accomplished by 
diminishing that armature current whose 
phase nearest coincides with that of the 
field current. By this means sensitiveness 
may be carried to any limit desired. 
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step further and omit entirely that arma- 
ture element which is in phase with the 
impressed electro-motive force. Then by 
adjusting the inductance and capacity in 
the field circuit so that there is no torque 
exerted on that armature element whose 
current differs by 90 degrees from the 
electro-motive force impressed on the field, 
the frequency of the impressed electro- 
motive force is measured directly by 


mf im 
OL” is 

In applying this device to the frequency 
measurements of a power or lighting cir- 
cuit, the most natural method of obtain- 
ing the phase difference required by the 
two armature elements is to connect a 
non-inductive resistance in series with 
one of them and an inductive resistance 
in series with the other. Although it is 


impossible by this method to reach a 
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for a one-per-cent change of frequency be- 
comes 
7.2 


(22) = 


m, and », are here the frequency and 
angular velocity at which the currents in 
the two armature elements are equal. Ad- 
vantage lies in the fact that the expression 
(27) is independent of frequency. 

The device is evidently applicable to 
the measurement of the speed of any ro- 
tating body by attaching thereto a small 
alternating-current dynamo. By making 
the dynamo two-phase, the proper phase 
relation for armature elements of the 
meter can be easily obtaimed. One ad- 
vantage of using this style of meter is 
that its indications are dependent only on 
the frequency of impulses transmitted 
thereto, and are independent of the volt- 
age applied, so long as it is sufficient to 
operate the instrument. 


Ny 
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By certain modifications, an instrument 
may be made to possess the double advan- 
tage of long range and extreme sensitive- 
ness. Adjust an instrument to extreme 
sensitiveness at resonance by properly fix- 
ing the ratio of the two armature ele- 
ments. Now by placing in series with the 
field an adjustable capacity or an adjust- 
able inductance, or both, the normal fre- 
quency to be measured may be brought 
within the comparatively narrow range of 
the instrument, and the frequency to 
which the instrument is adjusted may be 
found by noting the values of inductance 
and capacity in circuit. Or we can go a 


4AM, 


12M. 
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phase difference of 90 degrees, it can be 
nearly enough approximated to answer 
every purpose. There is one advantage 
which pertains to this method of obtain- 
ing the phase difference between the arma- 
ture elements. The current in the in- 
ductive element is inversely proportional 
to frequency, and since sensitiveness at 
the point of resonance is directly pro- 
portional to this ratio, the expression (23) 
becomes 


d 6 eae 2 L *; 


(26) dw R wo 


and the instrument’s indieation in degrees 


3 AM, 








It may be interesting to enumerate the 
most apparent advantages of frequency or 
speed indicator such as has been described. 

1. First its point of greatest sensitive- 
ness comes at the point of normal speed 
or frequency at which point it is, as a rule, 
most desired. 

2. The point of normal frequency may 
be made adjustable by including in cir- 
cuit an adjustable capacity or inductance. 

3. The point of normal frequency may 
be predetermined by electrical measure- 
ments. 

4. It may be made general in its appli- 
cation as a speed indicator by the addi- 
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tion of a small alternating-current 
dynamo. 

5. It may be placed any desired dis- 
tance from the body whose speed of rota- 
tion it is desired to measure. 

The condition which originally led to 
the design of the apparatus was the com- 


plaint made to the Niagara Falls Power 
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resents a speed change of one-half per cent 
and that the speed curve is that of a water- 
driven dynamo operating on a load largely 
composed of street railway service, en- 
gineers familiar with the difficulties will 
undoubtedly agree that the results ob- 
tained are above the average. 

The very considerable improvement ex- 


- 
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Trial of [Motor Vehicles. 

The third trial of motor vehicles for 
heavy traffic, conducted by the Liverpool 
Self-Propelled Traffic Association, has re- 
sulted in the award of gold medals to the 
following vehicles in each of the four 
classes : 

Class A: Load, 1144 tons; maximum 





10 A.M. 


tq 





Company by its distributing agent in Buf- 
falo, the Cataract Power and Conduit 
Company, that there occurred at times an 
undue fluctuation of speed. 

The tachometers at that time used by 
the Niagara Falls Power Company were 
not sufficiently sensitive to indicate the 
fluctuation complained of. A recording 
tachometer was obtained and put into 
service. This recording instrument de- 
pended on centrifugal force —for its 
action, but its sensitiveness was far 
too small to measure the fluctuations we 
wished to record. A conception of the in- 
strument described above occurred to the 
writer. An instrument was made up, a 
pen was attached to its armature, and it 
was set to recording the frequency fluctua- 
tions on the Buffalo circuit where it has 
been doing successful duty ever since. So 
far as the writer is aware it is the first 
instrument of its kind ever made, and its 
success has induced the writer to give a 
description of it to the Institute. 

A‘ few sample speed records as made by 
this instrument may be of interest. Fig. 
4 shows a speed record made on January 
16,1901. At first glance the speed fluctu- 
ations seem to be severe, but when it is 
remembered that each horizontal line rep- 


8 
2 
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es 2 M. 
: MARCH 3, 1901, 
Fic. 5.—ANOTHER SPEED RECORD. 


hibited between the chart of January 16, 
1901, and that of March 3, 1901: (Fig. 5), 
is in a large measure due to the existence 
of a continuous speed record giving an 
opportunity to note the most efficient gov- 
ernor adjustments. 





Electric Railway at Carlsbad. 

It is reported by United States Consul 
Mahin, of Reichenberg, Austria, that an 
electric street railway company has been 
formed at Carlsbad, and that negotiations 
with supply and construction firms are 
invited. Carlsbad is as yet devoid of any 
kind of public conveyance, except cabs and 
hotel omnibuses, though it has a perma- 
nent population of 15,000, to which are 
added between April and October of every 
year 40,000 or more sojourners. The city 
is spread out, along the Tepl River, a dis- 
tance of several miles, from the railway 
station to the Posthof, between which 
points street-car communication would 
prove a great boon to the permanent and 


sojourning population. Branch lines on 
side streets leading to the villas and hotels 
on the adjacent heights would also be 
practicable. Communications addressed to 
the Elektrische Strassenbahngesellschaft, 
Carlsbad, Bohemia, would reach those in- 
terested in this project. 





tare, 2 tons; minimum level platform area, 
45 square feet ; minimum width of driving 
tires, 3 inches; speed, 8 miles per hour. 
Geo. F. Milnes & Company, Limited, 
motor department, “Motoria,” 17 Balder- 
ton street, Oxford street, London. 

Class B: Load, 5 tons; tiaximuim tare, 
3 tons; minimum level platform area, 75 
square feet; minimum width of driving 
tires, 5 inches; speed, 5 miles per hour. 
The Lancashire Steam Motor Company, 
Leyland, near Preston. 

Class C: Minimum load, 5 tons; no 
tare limit; minimum level platform area, 
95 square feet ; minimum width of driving 
tires, 6 inches; speed, 5 miles per hour. 
The Thornycroft Steam Wagon Com- 
pany, Limited, Chiswick and Basing- 
stoke. 

Class D: Minimum load, 4 tons; no 
tare limit; level platform area not speci- 
fied; minimum width of driving tires, 4 
inches; speed, 5 miles per hour. The 
Thornycroft Steam Wagon Company, 
Limited, and T. Coulthard & Company, 
Limited, Cooper road, Preston. 

The silver medal of the association was 
awarded to the Mann Patent Steam Cart 
and Wagon Company, Limited, Canning 
Works, Dewsbury road, Leeds. 
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THEORETICAL INVESTIGATION OFSOME = ('yrrent: 
OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH - 
POTENTIAL TRANSMISSIONS—II. Pon S sin (p —a) + © —35? [«— Z ; ] <x Vk 
siren cee x 
BY CHARLES P. STEINMETZ. ‘ _ 
aa — a si #5 B (3 008 «+ +. sine) | sn * (19) 
At times: foé or: gp = 0, it is sub- Vx ke Vik x 
stituting in (14) and (15) 
= ©. += - Cos (w + a) 
r k , 
ae ae eae J 
and herefrom : 
O,=4—= cos (w + a) } 
ie ; (16) 
Q, = FSET Sy * [2 & sin (w + a) — r cos (w + a)] | 
0 . 


Substituting (16) in (14) and (15), gives : 


Current: 


= 


0 


—[*2#t"* 


F cos (p — w+ 0) + 


E 


iti ‘icsmenndiiivans 


- Cos (w + +a) | cos i Pp 


2 [4-2 


22 


) 
b(n) 
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Potential difference at condenser: 


r 


= . Esin(p—o+a)+e e [e+ © ne (oa) | cos . yp 
% %o 24 


+ [Pree *+ 9°) % to E 


These equations (17) can be essentially 
simplified by neglecting terms of second- 
ary magnitude. 

k is in high-potential transmission lines 
or cables always very large compared with 
rand z. 

The full load resistance and reactance 
voltage may vary from less than five per 
cent to about 20 per cent of impressed volt- 
age, the charging current of the line from 
five per cent to about 20 per cent of full 
load current, at normal voltage and fre- 
quency. 

In this case, & is from 25 to more than 
400 times as large as r or 2, and r and z 
thus negligible compared with k. 

It is, then, in close approximation: 


pe 
q=2WVzk 
E 
= r 18 
z (18) 
a= 590 





Substituting these values in equations 
(1%), gives: 


(2 & r sin (w — a) 
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— (r* + 9’) cos (w — a) | sin i P 
Potential difference at condenser : 
r 


¢, = Ecos (p—o) + ¢ 2a? | [e. — E cos w] cos 7 g 
x 
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+ ne sine )]sin vey 


These equations consist of three terms: 


1 = 4’ a a" + a" 
(20) 
& =e +4," +e" 
v=— = sin (pg — w) 
+ (21) 


é,' = E cos (gy — a) 


#=—he~ mS P | sin w 008 ¥ Ky —[V~ cos « 
+5 7 sin «|sin Vg 





: (22) 
— ry) T37.f k r 
e"=—Ee 22 } cos weos ¥ # lw 
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or, by dropping terms of secondary order: 
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impressed frequency times the square root 
of the ratio of capacity reactance and in- 














, E ree 77 es ! ductive reactance of the circuit, or is the 
. en 2” cos wsin 4 mad | impressed frequency divided by the square 
. t (23) Toot of inductance voltage and capacity 
r : current, as fraction of impressed voltage 
e"=—E, 32 z? cos wcos¥ ” yp | and full load current. 
ad J Since: 
: ; Re +7t 
("=e Ba ? Ss cos V ko = win V*o 
( 2 2V ak x fiat 1 intl tie: 
(24) _2erNC’ ” ’ 
r a dea: 
i ong OE a nee 2reat(r+4zrk)y ‘ke 
e"=e2 2: | Cocos 4 p+ Jai sin 4 —? 
or, by dropping terms of secondary order: the frequency of oscillation is: 
} | 
po a? Ss iy COS: ee: = —P — —%_ sin ¥ # gp ! 
\ Zk “x 
f (25) ‘ 
me P Ske os oe i 
oj =e 82 | & cos 4 9 +iV* sin V ( 2rVCL 
ve x J 
Thus 
Total current, approx : that is, independent of the frequency of 
E a E oa the impressed electro-motive force. 
i=—- sin (p—o) + € ?); ty cos 4 k p— ae = Pp Substituting : 
k { x Vak w 
Difference of potential at condenser: 
— r Pp \ Fé k » (26) + 
é,=Ecos(p—o)+e 2%& ) (e— E cos @) cos ¥ — p p=%*rNtk= In SONG t= 22NL 
x 
" eee a 
tavzeinVE ol 
HM 
J in equations (23), (25) and (26), it is: 
Of the three terms: #, @); 7”, @”3 ee. JC E —(r/2L)t : t ) 
i", e,'", the first obviously represents the alia 7 ’ a a VOL | 
stationary condition of charging current \ (27) 
and condenser potential, since the two 7 ,. —(r/2L)¢t t | 
: 6," = ~ Be cos w cos ——— | 
other terms disappear for ¢ = a. VCL J 
The second term, 7”, ¢,", represents 
that component of oscillation which de- 
pends upon the phase of impressed elec- ed — (r/2L) t | yo t ) 1 
tro-motive ferce or the point of the im- oe - cos et = ——.& sin VC Lj | 
pressed electro-motive-force wave, at { (28) 
which the oscillation begins, while the mm . —(r/2L)t t ; VL t | 
third term, 7”, ¢,'”, represents the com- oe a iamed WEL + t ot _< CL) J 
ponent of oscillation which depends 
upon the instantaneous values of current 
resp. electro-motive force at the mo- —(r/2L) t F ) 
ment at which the oscillation begins. =—2rNCEsin(g—wo)+e {; i, cos VoL 
¢ — (r/2x) @ is the decrement of the t CL 
oscillation. ro t 
The frequency of oscillation is : — (e@— E cos w) "4 = sin VOL 
Jk (r/ L) ¢{ t ; st 
a fe | - a =e P : 
+a eden - eé, = Ecos (p— w) + ¢ j E cos ) cos VEL 
: . ae t 
where N is the impressed frequency. That iV * sin ——— 
2 Vee J 


is, the frequency of oscillation equals the 
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The oscillating terms of these equa- 
tions are independent of the impressed fre- 
quency. That is, the oscillating current 
and potential difference, caused by a 
change of circuit conditions (as starting, 
change of load or opening circuit), are 
independent of the impressed frequency, 
and thus also of the wave shape of the im- 
pressed electro-motive force, or its higher 
harmonics (except as regards to terms of 
secondary order). 

The first component of oscillation, equa- 
tions (22) and (23), besides upon the line 
constants and upon the impressed electro- 
motive force depends only upon the phase, 
or the point of the impressed electro-mo- 
tive-foree wave, at which the oscillation 
starts, but does not depend upon the pre- 
vious condition of the circuit. 

Therefore this component of oscillation 
is the same as the oscillation produced in 
starting the transmission line, that is, con- 
necting it, unexcited, to the generator ter- 
minals. 

There exists no point of the impressed 
electro-motive-force wave, where no oscil- 
lation occurs (while, when starting a cir- 
cuit containing resistance and induction 
only, at the point of the impressed electro- 
motive-force wave, where the final current 
passes zero, the stationary condition is in- 
stantly reached). 

With capacity in circuit, any change of 
circuit conditions involves an electric os- 
cillation. 

The maximum intensity of starting os- 
cillation occurs near the value: a = 0, and 
is: 


» — B .—-(r/)o. 4/E o) 
GT ¢ sin 4 
Vick “ i | 
¢ (30) 
e’"=—E , Ne, y & | 
Since: 
v=— ' sin (p — o) 


is the stationary value of charging current, 
it follows: 

The maximum intensity which the os- 
cillating current produced in starting 
V k 

a 
times the stationary charging current, or 
the initial rush of current bears to the sta- 
tionary value the same ratio as the fre- 
quency of oscillation to the impressed fre- 
quency. . 

The maximum oscillating electro-motive 
force induced in starting a transmission 
line is of the same value as the impressed 
electro-motive force. Thus the maxi- 


a transmission line may reach, is 


mum value of potential difference oc- 
curring in a transmission line at start- 
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ing is less than twice the impressed elec- 
tro-motive force and no excessive voltages 
can be induced in starting a circuit. 

The minimum value of starting oscilla- 
tion occurs near: » = 90°, and is, from 
equations (22) : 


— (7 JO ft. } 

"= : ¢ lg aa k 77 | 
| (31) 

e," = Vv : Ee a ladda k yp | 

tah 


That is, the oscillating current is of the 
same intensity as the charging current, 
and the maximum rush of current thus is 
less than twice the stationary value. The 
potential difference in the circuit rises 
only little above the impressed electro-mo- 
tive force. ; 

The second component of oscillation, 
equations (24) (25), does not depend 
upon the point of 
the impressed elec- 
tro-motive force 
wave, at which the 
oscillation starts, 
», nor upon the 
impressed electro- 
motive-force as a whole, E, but, besides 
upon the constants of the circuit, it only 
depends upon the instantaneous values of 
current and of potential difference in the 
circuit at the moment where the oscilla- 
tion starts, 7, and e.. 

Thus, if: 7, = 0, e, = 0, or in starting 
a transmission line, unexcited, by connect- 
ing it to the impressed electro-motive 
force, this term disappears. 

It is this component which may cause 
excessive potential differences. 

Two cases shall more fully be discussed. 

(a) Opening the circuit of a transmis- 
sion line under load. 

(6) Rupturing a short-circuit on the 
transmission line. 


A. 


If 7, is the instantaneous value of full 
load current, e¢, the instantaneous value 
of difference of potential at the condenser, 
it is: 

ri, small compared with e, : 

Vxk % of the same magnitude as @. 
Denoting : 

é 
tan 8 = ——*. 
bo Vek 


it is, substituting in equations (24) : 


{=— - sin (pg — ow) + i, 


= Ecos (p—o) + % Vek ec 


*)* con (¥ # o+8) | 
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Thet is, the amplitude of oscillation is: 


ee 

vk 

for the current, We2+ i227 for the 
electro-motive force. Thus the induced 
electro-motive force can be larger than the 
impressed electro-motive force, but is, as 
a rule, still of the same magnitude, except 
if k is very large. 

In the expression of the total current 
resp. potential difference at condenser, in 
equations (26), (e, —E cos w) is the 
difference between the potential difference 
at the condenser and the impressed elec- 
tro-motive force, at the instant of start- 
ing of the oscillation, or the voltage con- 
sumed by the line impedance, and this is 
small, if the current is not excessive. 
Thus, neglecting the terms with (e, — E 
cos w), equations (26) assume the form : 


Vigt 


—(r/2x) 


Oo 


. 
cos V 4 Pp | 
+ (33) 
—(r/2u sna ae 
(r, he Vy 4 p | 
& J 
That is, the oscillation of current is of 
the amplitude of full load current, and 
the oscillation of condenser potential is 


of the amplitude i, V « é. 


x k is the ratio of inductance voltage 
to condenser current, in fractions of full 
load voltage and current. It is also: 


ly / xk = tof L 

C 
Thus, in circuits of very high induct- 
ance L and relative low capacity C, 
i, V«k may be much higher than the 
impressed electro-motive force, 
serious rise of potential occur in opening 
the circuit under load, while in low-in- 


and a 


ductance cables of high capacity, i, V«k 
is moderate. That is, the inductance, by 
tending to maintain the current, induces 
a rise of potential, while capacity exerts 
a cushioning effect. Low inductance and 
high capacity thus are of advantage when 
breaking full load current in a circuit. 


B. 


If a transmission line containing resist- 
ance, inductance and capacity is short- 
circuited, and the short-circuit suddenly 
opened at time ¢ = 0, it is, for: ¢ <0: 


(32) 


e,” = V oft ty" tke Sti ? sin (! zd i ) | 











480 
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E ; 
‘= - cos (p — w—7) 
; + (34 
where : 2=V/7,4 2, | (34) 
ce ae | 
a!) eae | 
thus, attime: f¢=0 
i= : cos (w + 7) (35) 
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~ 

That is, the potential difference at the 
condenser is increased above the impressed 
electro-motive force in the proportion of 
the square root of the ratio of capacity 
reactance to inductive reactance, or in- 
verse proportional to the square root of in- 
ductance voltage times capacity current, 
as fraction of impressed voltage and full 
load current. 


Substituting these values of ¢ and 7, in equations (24), ~ : 


E ; 
m= 7 08 (w+ 7) € 


E , 
a” = cos (w+j)e 


a a } cos ¥ # ke 
( 


raga o 





— - 


—(r/ eee f sin & g 


4Vxk 


or, neglecting terms of secondary magnitude: 


nr 
= 


Zz 


nal € (7/22) $ og (w +7) cos Vv & Pp 
Ho 


(36) 


wal EV zk . (0/22) % oo (o +7) sin V* o | 
HH j 


Zz 


That is, 7’” is of the magnitude of short- 
circuit current, and e,"” of higher magni- 
tude than the impressed electro-motive 
force, since z is small compared with 
Vik. 

The total values of current and con- 
denser potential difference are, from equa- 
tion (26): 


= E 


sin w 





-- Se (p—o)+Ee 


, cos ¥ iis 


Thus, in this case the rise of voltage is 
excessive. 

The minimum intensity of the oscilla- 
tion due to rupturing short-circuit occurs 
if the circuit is broken at the moment: 
a= 90°—J, that is, at the zero value 
of short-circuit current. It is then: 


—(r/2x) | [= (o+J7) | 
Z 


COS w 


= sin v ‘tol 
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That is, the potential difference at the 
condenser is less than twice the impressed 
electro-motive force, thus moderate. 

Hence, a short-circuit can be opened 
safely only at or near the zero value of the 
short-circuit current. 

The phenomenon ceases to be oscillat- 
ing, and becomes an ordinary logarithmic 
discharge, if 4/7, — 4 & is real, or: 


Tr >2V7TcE. 


—- <> 


American and German Commerce. 


Some figures recently issued by the 
United States Treasury Bureau of Statis- 
tics show the growth of commerce between 
the United States and Germany. The in- 
crease in imports from Germany during 
the past 30 years has been nearly 300 per 
cent, while exports have increased nearly 
400 per cent during the same period. The 
greatest growth in exports has taken place 
during the last five years, during which 
time the exports of agricultural imple- 
ments have risen from $556,914 to $2,- 
677,319, and machinery of all kinds from 
$1,595,135 to $8,109,095. Of the imports 
the articles which have shown the greatest 
growth are coal-tar colors and dyes, chemi- 
cals, laces, earthenware and sugar. Coal- 
tar colors and dyes have increased from 
$1,272,275 in 1891 to $3,822,162 in 1900, 
and other chemicals from $1,868,988 to 
$3,968,116. The total imports and ex- 
ports during the last 30 years are shown 
in the following table: 


(ri) | (37) isa year, Tyaportg nto.U. 8. Exports from U. 8. 
e,""” = Ecos (gy —o)— cos w cos ¥ ‘9 1970: 3.45 $27,015,321 $42,288,877 
1875..... 40,247,712 40,466,025 
Vix cos(o+f) . 4/k | 1880..... 52,211,237 57,062,263 
— : a a 63,241,753 62,222,791 
; ee ae sii a with 7’""and a”: ae 98,837,683 85,563,312 
or approximately, since all terms are negligible compared with 7” and e,””: a 97,316,383 92,795,456 
a et ee | 1892... 82,907,553 105,521,558 
“ a (38) ae 96,210,203 83,578,988 
_EWVrck —(r2/z)¢ | er | 1894..... 69,387,905 92,357,163 
wees” eh ae | 1895..... 81,014,065 92,053,753 
These values are a maximum, if the circuit is open at the moment: a = —], that 1896..... 94,240,833 97,897,197 
is at the maximum value of the short-circuit current, and are then: 1897..... 111,210,614 125,246,088 
E  —(r/22)¢ re ) 1898..... 69,697,378 155,029,972 
f=se 1" 008 ¥ — | 1899..... 84,225,777 155,772,179 
i (39) 1900... 97,374,700 187,347,889 
a = thy, CN iF | ie01..... 100,293,666 191,072,252 
; _ x J 
The amplitude of oscillation of con- _ x F cos are ae (r/R) ~ on / k » 
denser potential difference is: . 
whl E -* u - sin Vb @ . (40) 
or, neglecting the line resistance, as rough ¢, = Esin(p+j)—E —(1/2x)d j cos Vk 9 
approximation: « =z: x J 
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The American Street Railway 
Association—II. 


The Most Successful and Interesting Convention in the History of the Organization—The Fine Exhibit of 
Railway Appliances and Machinery at Madison Square Garden, New York—Sessions and Incidents 
of the Conventions—Entertainments and the Trip to the Bethlehem Steel Works. 


tion of the American Street Rail- 
way Association was held in New 
York city last week. Of all the meetings 
of this important body perhaps this one 
was the most interesting and significant, 
while it is beyond question that the exhibit 


T": TWENTIETH annual conven- 


of railway appliances and apparatus held ° 


in the Madison Square Garden in connec- 


tion with it was the best that has ever been ° 
The convention met on Wednes- ° 


made. 
day and Friday, October 9 and 11, the in- 
tervening day, October 10, being given 
over to inspection of the exhibits, and 
October 12 being pleasantly passed in a 
visit to the fine works of the Bethlehem 
Steel Company, at Bethlehem, Pa. The 
first day’s session was reported in detail 
in the Execrricat Review for last week. 
THURSDAY, OCTOBER 10. 

The day was given over to an inspec- 

tion of the superb exhibition of electric 


railway apparatus held in the great hall 


of the Madison Square Garden. 

For several years past it has been 
the custom of the various manufactur- 
ers and supply dealers of the country 
to hold an exhibition in connection 
with the conventions of the Street 
Railway Association. Beginning with the 
exhibit of such appliances and supplies as 
could conveniently be shown in the limited 
space at disposal in hotels, the increasing 
magnitude of electrical apparatus em- 


ployed on street railways some years ago » 


forced those interested to engage more 
spacious quarters for the proper exhibition 
of their manufactures. With’ each ses- 
sion of the association this exhibit has 
grown in interest and importance, until 
this year, at New York, it may fairly be 
said that the exhibition surpassed not only 
any of similar kind that has been held in 
the past, but, both in magnitude, interest 
and importance was the best electrical ex- 
position that has been held in the United 
States for several years. While entirely 
devoid of the spectacular features common 
to electrical expositions and primarily in- 
tended to interest the general public, this 
purely professional exhibit comprised an 
entirely unique display of all of the 
various appurtenances entering into the 
physical operation of electric street rail- 
ways, from tracks to trolley wire, and from 


‘be found upon the floor. 








advertising signs to power-house equip- 
ment. The immense space of the Madison 
Square Garden was entirely filled with ex- 
hibits and it was necessary to construct a 
gallery nearly a thousand feet long around 
three sides: of the great building to accom- 
modate exhibits for which room could not 
Taken alto- 
gether, this really astonishing display may 
be regarded as an index of. the extraordi- 











Mr. H. H. -VREELAND, THE NEW PRESIDENT 
OF THE AMERICAN STREET RArLway As- 
SOCIATION. ye 

(Photo by Davis & Sanford, New York.) ° ; 
nary prosperity of the electric railway in- 
dustry andthe allied-trades-in the United 
States. 

The only regrettable feature about the 
occasion was the necessity for bringing 
the fine display to an abrupt close at the 
termination of the convention’s sessions. 
All day long Thursday interested groups 
of delegates were to be seen moving about 
through the various exhibits, while the oc- 
casion drew together perhaps the largest 
number of street railway and electrical en- 
gineers, operators and managers that has 
been assembled at any time in the history 
of the art. In succeeding pages will be 
found a detailed description of certain. of 
the more striking exhibits and some fur- 
ther account of the various appliances and 
apparatus shown. 


FRIDAY, OCTOBER 11. 
The morning session was called to order 
by President Holmes. 
Secretary Penington announced that the 
following-named companies had joined the 


association : 

Altoona, Pa—Altoona & Logan Valley 
Electric Railway Co. 

Ashtabula, Ohio—Pennsylvania & 
Railway Co. 

Atlanta, Ga.—Atlanta Traction Co. 

Belleville, I11—St. Louis & Illinois Subur- 
ban Railway Co. 

Cleveland, Ohio—Lake Shore Electric Co. 

Denison, Tex.—Denison & Sherman Rail- 
way. Co. 

Grand Rapids, Mich.—Grand Rapids, Hol- 
land & Lake Michigan Rapid Railway Co. 

Hancock, Mich.—Houghton County Rail- 
way Co. 

Kenosha, Wis. — Kenosha Street Railway 


Ohio 


Co. 

Little Rock, Ark.—Little Rock Traction 
and Electric Co. 

_Maynard, Mass.— Concord, Maynard & 
Hudson Railway Co. 

Oneida, N. Y.—Oneida Railway Co. 

Plymouth, Mass.—Plymouth & Brockton 
Street Railway Co. 

Providence, R. I.—Providence & Daniell- 
son Railway Co. 

Pittsburgh, Pa.—Pittsburgh, McKeesport & 
Connellsville Railroad Co. 

Richmond, Va.—Richmond Passenger and 
Power Co. 

San Antonio, Tex.—San Antonio Railway 
Co. 


Mr. E. G. Connette then read his paper 
entitled “The Best Manner and Mode of 
Conducting the Return Circuit to the 
Power-House.” The paper was an argu- 
ment for an independent metallic return 
used in connection with the single over- 
head trolley system, as opposed either to 


_ the double trolley or bonded rail circuits. 


The discussion was opened. by Mr. E. P. 


Roberts, of Cleveland. He laid special 


stress on the necessity for good cross-bond- 
ing, and frequent tests should be made of 
the conductivity of the return system. 
Mr. L. E. Myers, of Peoria, commended 
the points made in Mr. Connette’s paper, 
and Mr. W. E. Harrington, of Camden, 
spoke at some length on the subject of 
bonding. He related the experience of 
the Camden street railways and described 
the expensive but very efficient bond in use 
there. Mr. Harrington did not think that 
auxiliary copper returns are called for in 
most cases. He inclined to the belief that 
rail bonding, if it was well done, was good 
enough. Mr. Pestell, of Worcester, Mass., 
described conditions in his town, in which 
good bonding was sufficient without copper 
returns. Mr. Uhlenhaut, of Pittsburgh, 
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said that he thought geographical location 
had a good deal to do with the situation. 
He described the conditions at Pittsburgh, 
where cross-currents run from one side 
of the town to the other through water 
and gas pipes, and in this case auxiliary 
bonds and return feeders were found nec- 
essary. 

The discussion at this point was sus- 
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Colonel N. H. Heft opened the discus- . 
sion by saying that the experience of his 
company with eight installations was such» 
that he could not recommend installing. 
others until the manufacturers made a 
type of cell cheaper to maintain. In reply 
to questions Colonel Heft described the 
conditions under which the batteries were 
installed and operated. He stated that 
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respectfully presents the following report: 

Three meetings of the committee have 
been held—Niagara Falls, June 3; New 
York, September 14, and Boston, September 
18. At the first meeting the work was di- 
vidéd and assigned to the members of the 
committee, as follows: 

Rails and wheels, axles, journals, journal 
brasses, oil boxes, etc., to N. H. Heft and F. 
G. Jones. 

Car bodies, to John R. Graham. 

Electrical equipment, to W. J. Hield. 

Overhead equipment, to C. F. Holmes. 





GENERAL VIEW OF THE CENTRE AND SOUTHEASTERN CORNER OF THE MADISON SQUARE GARDEN STREET RAILWay EXHIBIT. 


pended on account of the length of the 
remaining programme, and the paper by 
Mr. W. E. Harrington, entitled “The 
Value of Storage Batteries as Auxiliaries 
to Power Plants,” was read by its author. 

Mr. Harrington’s paper was long and 
very interesting, and was illustrated by 
numerous diagrams. He brought out the 
peculiar advantage of a storage battery on 
a railway installation as a lightning ar- 
rester. A number of tests were given, and, 
in general, a strong case made for the stor- 
age battery as a proper auxiliary for rail- 
way power stations. 


the principal maintenance cost was the ex- 
pense for new plates. 

Mr. Uhlenhaut thought the question of 
the amount of work the battery was re- 
quired to do is the determining element in 
the whole matter. The discussion was 
continued by Mr. Wason, Mr. Davis, Mr. 
Roberts, Mr. O. T. Crosby, Mr. Harring- 
ton and the president. The report of the 
Committee on Standardizing was then 
read by Mr. Graham as follows: 


Your committee on standardizing of street 
railway materials and equipments, appointed 
by the executive committee at its meeting 
held in New York city, February 28, 1901, 


Track rails—We recommend a T-rail as 
the most desirable under any conditions. 
The rail-head should be of the form and di- 
mensions shown in Fig. 1. With a rail-head 
of this form and dimensions, a car wheel 
having a three-inch trend and a flange of 
one five-sixteenth-inch depth, as shown in 
Fig. 2, can be operated without interfering 
with the pavement in cities, and with safety 
on suburban roads, at a minimum cost for 
track maintenance. 

We recommend for a grooved girder rail, 
one with a head three inches wide, angle 
and groove as shown in Fig. 3. With a head 
of this form and dimensions, the same car 
wheel can be operated without interfering 
with pavements with safety on suburban 
roads, and with less cost for maintenance 
than the present form, due to increased sur- 
face of contact between wheel and rail 
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and decreased wear on flange. This form of 
groove will decrease wear on side of rail- 
head and allow wheels to be pressed on axle 
further than in common practice at the 
present time, thereby decreasing wear on 
rails at curvatures and the liability to 
mount rail. 

Car wheels—We recommend a car wheel 
with a plate centre and cast-chilled tire 
for all speeds up to fifty miles per hour. 
When a greater speed is required we would 
recommend a steel tire, as shown by blue 
print marked exhibit E; tread to be not less 
than three inches; depth of flange, mini- 
mum, three-quarters inch, maximum, one 
inch; strengthened on back of flange. For 
full dimensions see Fig. 4. 

Axles—We recommend the open-hearth 
steel axle, upset at point of gear wheel fit 
one inch, to allow the cutting key seat above 
the line of wheel sit, as shown in Fig. 5. 

Journal brasses—We recommend Master 
Car Builders’ journal brasses of the type 
shown by blue print marked exhibit G. 

Brake-head and shoes—We recommend 
Master Car Builders’ brake-head and shoes, 
as shown by blue print marked exhibit H. 

Journal boxes—We recommend the Mas- 
ter Car Builders’ journal boxes, as shown. by 
blue print marked exhibit J. 

Car bodies for city and suburban service 
—Your committee recommends a closed car 
body, mounted on a single truck, not to ex- 
ceed twenty feet in length, believing this to 
be the maximum length for a car body 
mounted on a single truck. The general 
dimensions of the car are shown by draw- 
ings herewith submitted. 

Car bodies for city service—A twenty-five 
foot closed car body, thirty-five feet over 
all, with concave sides, mounted on double 
trucks, as shown by drawings herewith sub- 
mitted and general dimensions thereto at- 
tached. 

Car bodies for suburban service from 
centre of population—A thirty-foot straight 
side closed car body, forty feet over all, 
mounted on double trucks, as shown by 
drawings herewith submitted and general 
dimensions thereto attached. 

Open-car body for city and suburban serv- 
ice—A ten-bench open-car body, thirty feet 
over all, mounted on a single truck, as shown 
by drawings herewith submitted and gen- 
eral dimensions thereto attached. 

A tweive-bench open-car body, thirty-five 
feet over all, mounted on double trucks, as 
shown by drawings herewith submitted and 
general dimensions thereto attached. 

Oval roof—Your committee recommends 
for consideration the advisability of con- 
structing all open cars with an oval, instead 
of a monitor, roof. We recommend this for 
consideration on the ground of economy in 
first cost and maintenance. 

Painting—Your committee believes that 
a uniform system of painting can be adopted, 
but deems it advisable to obtain the views 
of the members of the association, as to 
their individual requirements, before sub- 
mitting suggestions for a standard. 

Ventilation—Your committee realizes that 
the question of ventilation in all closed cars 
is very important, but we do not feel justi- 
fied, at this time, in recommending any par- 
ticular system, feeling that this question 
should be brought before the convention 
for a thorough discussion to assist any 
future committee in preparing its report. 

Electrical equipment—This is one of the 
most important subjects,.and should - be 
taken up more thoroughly than is possible 
at this time. The extent to which the 
standardizing of electrical equipment may 
be carried is limited to the general dimen- 
sions of the parts and- their location, with 
reference to the other parts of the equip- 
ment. The work of standardizing should 
be carried out on the lines established . by 
the present. practice. 

The subdivisions of the above report, deal- 
ing with these subjécts respectively, are 
submitted as: the report of the entire com- 
mittee and not as the report of any indi- 
vidual member. All matters presented were 
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discussed and agreed upon by the com- 
mittee as a whole, and are presented as its 
joint action. 

It is hardly necessary to say that the work 
in hand is of great magnitude and sur- 
rounded with many difficulties, owing to the 
varying conditions. which exist on street rail- 
way systems, and that it can not well, be 
expected that in this, the first report of the 
committee, it will be possible to definitely 
decide on standards for all classes and kinds 
of equipments. 

This report is submitted simply as sug- 
gestions, in order to fully bring the question 
of standardizing before the association. 
Your committee recommends that the work 
be continued through such committee as the 
association may deem wise to appoint. 


JoHN R. GRAHAM, chairman, 
N. H. Hert, 

FRANK G. JONES, 

Witarp J. HIEL. 


Dated, New York, October 9. 

Considerable discussion ensued upon the 
report. Mr. John I. Beggs discussed the 
report at length and the question of ap- 
pointing another committee to carry on the 
work was also argued at some length. 
Mr. Beggs incidentally spoke of the im- 
portance of T-rail construction being 
recognized as standard and related the ex- 
cellent experience that had been had in 
Milwaukee with this type of equipment. 
His suggestion, during his remarks, that 
another association should be formed, to 
take in only the engineering and mechani- 
cal personnel of street railways, so that 
discussions concerning matters in their 
field could be had freely, was received 
with enthusiastic applause by the mem- 
bers present. After considerable discus- 
sion the report was received and filed, with 
the recommendation that the new com- 
mittee be appointed by the new executive 
committee. Adjournment was then taken 
until the afternoon. 

The afternoon session was opened by 
the reading of a.paper entitled “The 
Modern Power-House, Including the Use 
of Cooling Towers for Condensing Pur- 
poses,” by Mr. J. H. Vail, of Philadel- 
phia. The discussion was opened by Mr. 
O. T. Crosby, and was participated in by 
Colonel N. H. Heft, Mr. Harrington, Mr. 
H. M. Sloan, of Chicago, Mr. Uhlenhaut 
and the president. = * 

Mr. W. M. Pestell, of Worcester, Mass., 
then presented his paper, entitled “The 
Adoption of Electric Signals on Suburban 
and Interurban Railroads, Single or 
Double Track, and. Their Economy of 
Operation.” The discussion was opened 
by Mr. I. A. McCormack, of Cleveland. 
He spoke of the importance of the ques- 
tion of signals and earnestly stated his 
belief that interurban railroads operating 
at high speed must.get down to steam. rail- 
road practice in this particular. 

Mr. H. H. Vreeland, of New York, 
spoke of a plan that had been urged upon 
him to organize a telephone train des- 
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patching system. He asked the man who 
had proposed this for the Metropolitan 
Street Railway to go down to South Ferry 
and see the opportunities conductors en- 
joyed at that point for using the tele- 
phone. The man never came. back. Mr. 
Vreeland spoke of a suburban line at Van- 
couver, British Columbia, which is oper- 
ated very satisfactorily upon a steam rail- 
road train despatching basis. He did not 
think the average of suburban railroads 
are operated as they should be in the in- 
terest of safety. His conclusion, after 
several experiences, was that steam rail- 
road signaling systems should be used 
wherever high-speed electric railroads are 
operated in the country. Mr. Wheatly 
then spoke at some length on the necessity 
for signals, both in single and double- 
track operation. Mr. Fuller agreed with 
Mr. Wheatly that the time was coming 
when the block signal system will have to 
be installed on high-speed roads. Mr. 
Wason, of .Cleveland, spoke of the disad- 
vantages under which suburban roads are 
running from the lack of proper signals. 
The discussion was continued by Messrs. 
Fuller, C. E. Baker, Colonel Heft, C. S. 
Sargent, who described the organization 
of the elevated service in Boston, Harring- 
ton, Powers and the president. 

The report of the nominating com- 
mittee was then received, the following- 
named gentlemen being placed in nomina- 
tion: President, H. H. Vreeland, New 
York; first vice-president, C. W. Wason, 
of Cleveland, Ohio; second vice-president, 
E. C. Foster, Boston ; third vice-president, 
H. M. Sloan, Chicago ; secretary and treas- 
urer, T. C. Penington. Executive com- 
mittee—W.. H. Holmes, John A. Rigg, 
D. B. Dyer, T. J. Nicholl, G. W. Dickin- 
son. The committee recommended the ac- 
ceptance of an invitation received from the 
Everett-Moore Syndicate to hold the next 
convention at Detroit, Mich.. In accord- 
ance with the usual custom the secretary 
was empowered to cast the vote for the 
association for the nominations as read 
and similarly to accept the invitation to 
hold the convention at Detroit. A num- 
ber of votes of thanks were then passed 
and President Holmes made a few re- 
marks in reply. Mr. Cooper then spoke 


concerning the matter of transportation 


of mail on electric street cars and offered 


.a resolution requesting the appointment 


of a committee to memorialize Congress 
to increase the appropriation for that pur- 


- pose. ‘Mr. Vreeland said that he had ab- 


solutely refused to take the mail business 
in New York city on a non-paying basis. 
He was not in favor of the association 
putting itself on record of sending the 
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memorial to Congress to ask them to do 
something which they should do before the 
street railways undertake the mail busi- 
ness. Mr. Wheatly spoke of the condi- 
tions in Brooklyn and, upon motion, the 
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“The Street Railway in Law and Poli- 
tics,” Hon. Job E. Hedges. 

“The Only Railroad Man I Ever 
Knew,” Mr. Martin W. Littleton. 

Hon. Randolph Guggenheimer, who was 








VIEW OF THE GENERAL ELECTRIC ComMPANY’s Exurpit, SHOWING O1L-BREAK HIGH-TENSION 
Swircn (at LEFT). 


matter was referred to the executive com- 
mittee for further action. 

After a unanimous vote of thanks to 
the supply men for the magnificent ex- 
hibit which they had conducted, the ses- 
sion was adjourned to reconvene at the 
banquet in the evening. 

On/Friday morning, through the courtesy 
of Mr. Henry Sanderson, president of the 
New York Electric Vehicle Transporta- 
tion Company, the ladies accompanying 
the delegates to the convention to the 
number of nearly 300 were taken on an 
automobile ride around New York city 
and to a luncheon at Claremont. 

THE BANQUET. 

The twentieth annual dinner of the 
American Street Railway Association was 
given at Sherry’s, Friday evening, Octo- 
ber 11, 1901. Very beautiful menus were 
provided, embossed in gold and printed 
in colors, and illustrated with pictures of 
ancient and modern street cars. 

Toasts were responded to as follows: 

“Our Friends, the Steam Railroads,” 
Hon. C. S. Gleed. 

“The Technical Press,’ Mr. T. Cum- 
merford Martin. 

“The Kickers,” Mr. Simeon Ford. 

“West Point and Annapolis,” General 
Eugene Griffin. 

“The Mule in the Field of Traction,” 
Hon. John S. Wise. 
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dinner, President-elect Vreeland and his 
fellow officers were installed. 

A number of the visiting ladies dined 
in an adjoining room, and listened to the 
speeches from the gallery of the main hall. 

THE TRIP TO SOUTH BETHLEHEM. 


On Saturday morning about 200 of the 
delegates and others interested took a 
special train on the Lehigh Valley Rail- 
road to South Bethlehem, Pa., where an 
inspection of the magnificent plant of the 
Bethlehem Steel Company was made. The 
party arrived at its destination about 10.30 
A. M., and debarking from the special 
train, which had brought them at high 
speed from New York, were put on ob- 
servation cars and taken through the 
works. The first point of general interest 
was the blast furnaces, one of which was 
being tapped into large ladles as the party 
passed it. These ladles were run several 
hundred yards down a track by locomo- 
tives and there discharged into an inter- 
esting casting machine which converted 
the molten material into pig iron. The 
train then moved past the armor-plate de- 
partment and out to a corner of the works 
where an immense unloading and convey- 
ing machine was shown in operation, hand- 
ling ore from cars into storage piles. 





Two TypicaL ExHIBITS IN THE: NORTH GALLERY. 


to have responded to the toast “Greater 
New York,” sent a letter instead, as he was 
unable to be present. 

The banquet was a particularly fine one, 
and the addresses were instructive and 
entertaining. At the conclusion of the 


From this point the train returned to the 
annealing building, where the operation 
of oil tempering a large gun tube was ex- 
hibited. The next stopping point was in 
front of the open-hearth furnaces, where 
a furnace was tapped, the molten steel 
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being conveyed to a gigantic ingot mould, 
where it was subjected to a pressure of 
7,000 tons in order to consolidate it. 

The next point of interest, and probably 
the most. interesting of all, was the forge, 
where two hydraulic presses, one of 2,500 
tons and the other of 5,000 tons, were at 
work forging hollow shafts of large dimen- 
sions. Passing from this plant the an- 
nealing shops were visited, and the party 
were then disembarked at the gate of 
machine shop No. 2, which is the largest 
institution of its kind in the world. Here 
were exhibited large commercial forgings, 
as well as parts of guns and armor plate 
undergoing machine operations, and a 
very large number of machine tools of the 
most gigantic dimensions in full opera- 
tion. Special interest was exhibited in 
the tool steel, itself made at the Bethle- 
hem works, which is used in this shop and 
which permits machine tools to be run 
at a higher speed than they are operated 
anywhere else. Indeed, this speed is so 
high that a chip turned up from a gun 
forging, for example, is heated to a blue 
color in the operation. The gun depart- 
ment of the shop was also very inter- 
esting to the visitors, guns up to sixteen- 
inch bore being seen in all stages of com- 
pletion. After a pleasant hour spent in 
this shop the guests were escorted to the 
works’ dining-room in the office build- 
ing, where luncheon was served. The 
guests then embarked again on the ob- 
servation train and were taken to the rail- 
way station, where, reentering their special 
train they were taken back to New York 
in almost record time, making practically 
no stops. The visit was not only enjoy- 
able to an extreme degree, but highly in- 
structive, as nowhere in the country can 
be seen more titanic machinery in opera- 
tion than at these splendid works. The 
excursion was organized through the cour- 
tesy and under the immediate supervision 
of Mr. H. F. J. Porter, the New York 
representative of the Bethlehem Steel 
Company. 





No account of this convention would be 
complete without reference to the cour- 
tesy, interest and ability displayed by the 
various committees having charge of the 
local arrangements, and especially by Mr. 
H. H. Vreeland, president of the Metro- 
politan Street Railway Company and the 
newly elected president of the association. 
Nothing was left undone that could add 
to the convenience and comfort of the 
visiting delegates, and it is beyond doubt 
that this meeting in New York will long 
be remembered as one of the most thor- 
oughly enjoyable, instructive and impor- 
tant in the history of the organization. 
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EXHIBITS AND EXHIBITORS. 


THE MAYER & ENGLUND COM- 
PANY, PHILADELPHIA—General rail- 
way supplies, ete. Representatives: F. H. 
Works, A. H. Kittredge, C. D. Townsend, 
J. B. Losey, H. E. Sargent, 8. Y. L’Hom- 
medieu. 


R. D. NUTTALL COMPANY, 
PITTSBURGH—Trolley pole equip- 
ments, street car gears, special gears. 
Representatives: F. A.. Estep, L. W. 
O’Brien. 

DUFF MANUFACTURING COM- 
PANY, ALLEGHENY—Barrett jacks. 
Representatives: J. Sherborne Singer and 
Mr. Freed. 


FRANK RIDLON COMPANY, BOS- 
TON—Weld babbitting device, Wilson 
trolley pole catcher, Kilbourn track sand- 
ing device, Ridlon track drill. Repre- 
sentatives: Frank Ridlon, C. N. Wood, 
N. L. Wood, Harry Kellog, Robert 
Mathias. 


ALBERT & J. M. ANDERSON 
MANUFACTURING COMPANY, BOS- 
TON—Monare arc lamps for trolley cir- 
cuits, line material, switches and switch- 
boards. Representatives: Albert Ander- 
son, Ernst Woltman, Robert Kilpatrick. 


MERRITT AIR BRAKE COMPANY, 
NEW YORK—Air brake equipments for 
street cars. Representatives: F. W. Mer- 
ritt, Jabez Gilbert. 


ATLAS RAILWAY SUPPLY COM- 
PANY, CHICAGO—Atlas rail joints, 
braces, tire plates, Atlas primer and sur- 
facer for cars, paints for all kinds of 
wood, iron and trolley poles. Repre- 
sentatives: J. G. McMichael, R. B. Kent. 


NATIONAL LEAD COMPANY, 
NEW YORK—Phenix metal. Repre- 
sentative: J. Robert Boyd. 


THE OHIO BRASS COMPANY, 
MANSFIELD, OHIO—Electric railway 
supplies, Dirigo insulation, attachments 
for all designs of wire, pole brackets, 
fender car scraper. Representatives: C. 
K. King, secretary; G. A. Harwood, R. A. 
Byrnes, A. B. Edes, M. A. Berg, George 
A. Meade, B. Gellatly, A. L. Wilkinson. 


STANDARD VARNISH WORKS, 
NEW YORK—Insulating varnishes. 
Representatives: E. L. Phillips, John C. 
Dolph. 


W. H. COE MANUFACTURING 
COMPANY, PROVIDENCE—Ribbon 
gold and aluminum leaf, Coe’s gilding 
wheels. Representatives: C. H. Powers, 
E. C. Weekes, Jr. 


LOUIS 8S. TREADWELL, NEW 
YORK—Improved running board for 
open cars. Representative: George C. 
Treadwell. 


BISHOP GUTTA PERCHA COM- 
PANY, NEW YORK—Cables for light, 
power and submarine purposes insulated 
with both rubber and_ gutta-percha. 
Representatives: H. D. Reed, I. W. Smith, 
E. E. Price. 


UNITED STATES ELECTRIC SIG- 
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NAL COMPANY, WATERTOWN, 
MASS.—Electric railway signals. Repre- 
sentatives: James Nickerson, Alfred E. 
Barbour, Dr. Frederick E. Withee. 


UNION STOP AND SIGNAL COM- 
PANY, FALL RIVER, MASS.—Des- 
patcher signals, crossing bells, general 
electric signaling apparatus. Repre- 
sentative: O. W. Hart. 


STANDARD PAINT COMPANY, 
NEW YORK—P & B armature and 
field coil varnish, P & B electrical com- 
pounds, P & B insulating tape, P & B 
insulating papers, ruberoid  roofings, 
preservative paints. Representatives: 
Ralph L. Shainwald, president; James 
N. Richards, F. F. Vandewater, Charles 
Earnshaw, Boston; Alfred F. Georgi, 
Gustav Meyer, Hamburg, Germany; Ed- 
ward Rich, Sidney, New South Wales. 


NEW YORK TELEPHONE COM- 
PANY, NEW YORK—Branch exchange 
switchboards. Representatives: J. Hold- 
er, M. C. Turner. 


a, se ES REDUCTION 
PANY, PITTSBURGH—Ahgmi- 
num*and aluminum re Repfésenta- 
tives: S. K. Colby, ‘New York; E. T. 
Brastow, New York; A. V. Davis, Pitts- 
burgh; J. A. Rutherford, Cleveland; 
Charles May, Chicago; Percy Hodges, 
Boston; A. K. Lowie, Pittsburgh. 


CREAGHEAD ENGINEERING 
COMPANY, CINCINNATI—Overhead 
line fittings, Creaghead flexible brackets, 
mast arms. Representatives: T. J. Creag- 
head, J. M. Kennedy, Jr. 


THE HALE & KILBURN MANU- 
FACTURING COMPANY, NEW YORK 
—Steam car seats, electric car seats. 
Representatives: S. A. Walker, H. T. 
Bigelow, Chicago. 


THE CURTAIN SUPPLY COM- 
PANY, CHICAGO—Samples of curtains 
and automatic fixtures. Representatives: 
W. H. Forsyth, general manager; A. L. 
Whipple, general sales agent. 


THE ADAMS & WESTLAKE COM- 
PANY, NEW YORK—Electric head- 
lights. Representatives: Ward W. Will- 
its, W. S. Bartholomew, E. H. Stearns, 
A. S. Anderson, J. H. Foster. 


PANASOTE LEATHER COMPANY, 
NEW YORK—Car curtains, car seats, 
car head linings. Representatives: John 
High, Mr. Greer. 


HEYWOOD BROTHERS & WAKE- 
FIELD COMPANY, NEW YORK— 
Walkover car seats, revolving chairs, 
chairs in Brooklyn Heights railway car. 
Representatives: Bertram Berry, F. H. 
Henry. 

AMERICAN CAR SEAT COMPANY, 
BROOKLYN—Rattan car seating with- 
out brass clips, interlocking springs. 
Representative: William M. Adler. 

AMERICAN RAILWAY SUPPLY 
COMPANY, NEW YORK—Badges and 
buttons. Representative: Walter Chur, 
manager. 
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McLAUGHLIN CAR : COUPLER 
COMPANY, PHILADELPHIA—M. C. 
B. automatic coupler for street railway 
cars. Representatives: C. H. McLaugh- 
lin, J. T. Riley. 

WwW. T. VAN DORN COMPANY, CHI- 
CAGO—Automatie draw bars for street 
and elevated railways, master car build- 
ers standard coupling. Representative: 
W. T. Van Dorn. 

POWELL & TURNER TRUCK 
COMPANY, TROY,N.Y.—New Century 
truck, Flood emergency brake and car 
holder. Representative: C. W. Powell. 


STREETER BRAKE SHOE COM- 
PANY, BLOOMFIELD, N. J.—Brake 
shoes. Representative: George Evans. 


MORRIS ELECTRIC COMPANY, 
NEW YORK, represented -the following 
companies, most of whom had also their 
own home representatives: Electric Rail- 
way Equipment Company—Pole brack- 
ets, pole arms, fancy lamp poles, trolley 
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Morris, treasurer, H. S. Sanville, secre- 
tary; H. DeSteese, salesman. 


CONSOLIDATED CAR HEATING 
COMPANY, NEW YORK—Manhattan 
elevated heater, Boston elevated heater. 
Representative: C. S. Hawlev, New York 
office. 


BAY STATE ELECTRIC HEAT 
AND LIGHT COMPANY, BOSTON— 
Electric car heater, fan motor, low-watt 
lamps. Representatives: kK. S. Gardner, 
superintendent; General B. F. Peach, 
treasurer; H. W. Gardner. 


GOULD STORAGE BATTERY COM- 
PANY, NEW YORK—Storage batteries, 
plates, battery in all lead antimony tank. 
Representative: William W. Donaldson. 


GOLD STREET CAR HEATING 
COMPANY, NEW YORK—Electric car 
heaters. Representatives: John E. Ward, 
general manager; Fred Schmidt. 


THE CONSOLIDATED CAR FEND- 


~ 
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poles, mast arms, overhead line material, 
slow-feed controller handles. Repre- 
sentative: P. F. Harten. Erie Explora- 
tion Company—Erie electric car heater, 
current regulator. Representatives: James 
P. Erie, W. H. Miller. American Elec- 
tric Switch Company—Controllers, rheo- 
stats, etc. Representative: W. S. Berry. 
Auto Electric Shunt Company—Series 
alternating and direct-current shunt 
lamps. Representative: F. W. Wise. 
Globe Electric Manufacturing Company 
—Multiplex reflector, arc headlight. Key- 
stone Electrical Instrument Company— 
Switchboard, portable instruments. Repre- 
sentative: J. F. Stevens. Bierbaum & 
Merrick Metal Company—lIdeal trolley 
wheel, bronze bearings. Representative: 
E. P. Sharp. McGuire Manufacturing 
Company—No. 35 double-truck equip- 
ment, No. 39 A, short-wheel base double- 
truck equipment, new sliding cushion 
fender, Royal flush fender. Representa- 
tives: P. E. Davenport, B. F. Stewart. 
Morris Electric Company exhibited rail- 
bonds, fare registers, overhead material, 
brass trimmings for ears. Representa- 


tives: George Ewing, president; E. P. 


ER COMPANY, NEW YORK—Provi- 
dence car fender, models A, B, C and D, 
Campbell snow broom head, Millen car 
step lifter. Representatives: John Shep- 
pard, Jr., president ; Colonel A. C. Wood- 
ward, general manager; George Hollings- 
worth, E. C. Hall. 


H. B. CAMP COMPANY, AKRON, 
OHIO—Single duct conduits for under- 
ground subway purposes. JRepresenta- 
tive: Mr. Beard. 


AMERICAN VITRIFIED CONDUIT 
COMPANY, NEW YORK—Vitrified 


_ clay conduits, third-rail insulators. Repre- 


sentative: B. S. Barnard. 


H. W. JOHNS MANUFACTURING 
COMPANY, NEW YORK—Moulded 
mica trolley line insulators, fuses, weather- 
proof sockets, vulcabeston, controller 
parts, field spools, bushings, electric car 
heaters, electrotherms, Monarch moulded 
insulation. Representatives: Joseph 
Sachs, J. E. Meek, S. G. Meek. 


WILLIAM WHARTON, JR., & COM- 
PANY, INCORPORATED, PHILA- 
DELPHIA—Manganese steel hard centre 
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work, crossings, switches, frogs, cast weld 
comprised joints, pieces showing ductil- 
ity of manganesed steel. Representatives: 
William Wharton, Jr., president; Victor 
Angerer, vice-president and general man- 
ager; Rodman Wharton, engineer; J. C. 
Robinson, Boston representative; L. Kop- 
penhoeffer. 


LORAIN STEEL COMPANY, LOR- 
AIN, OHIO—Special work, rail cross- 
ings, samples of rail sections, exhibition 
of electric welding, full electrical equip- 
ment controllers. Representatives: Major 
H. C. Evans, general eastern sales agent; 
P. M. Boyd, secretary; H. D. Bayne, Lor- 
ain; D. J. Evans, Chicago; S. P. S. Ellis, 
Pittsburgh; F. J. Drake, New York; E. 
B. Entwisle, chief engineer. 


ELECTRIC CONTRACT COMPANY, 
NEW YORK—Light of Asia lamps. 
Representative: F. Smith. 


THE G. P. MAGANN AIR BRAKE 
COMPANY, DETROIT—Straight air 
equipment, automatic motor car and trail- 
er, automatic brake, system of charging 
cars from stationary tanks, exhibition of 
method of compressing air with motor- 
driven compressor. Representatives: E. 
C. Rutherford, manager; J. C. Grace, 
vice-president; W. K. Omick, superin- 
tendent; F. Y. Harrison. 


THE METAL SALES COMPANY, 
CLEVELAND—General line of babbitt 
metal, renown anti-friction metal for 
high-speed machinery, Easty patent man- 
drel. Representative: Frank R. Marks, 
secretary and treasurer. 

J. G. BRILL COMPANY, PHILA- 
DELPHIA—Section of convertible car, 
open car with double step, semi-converti- 
ble car, Brill No. 27 G@ truck, Brill No. 
27 E truck, Brill No. 21 E single truck, 
Eureka Maximum Traction truck. Repre- 
sentatives: J. A. Brill, W. H. Huelings, 
Jr., S. Kerwin, D. B. Dean, G. M. Has- 
kell, W. E. Partridge. 


BROOKLYN HEIGHTS RAILROAD 
COMPANY, BROOKLYN—Side seat 
car with convertible seats. Representa- 
tives; Eugene Chamberlin, superintend- 
ent of equipment; T. Mulford. 


ADAM COOK’S SONS, ALBANY, 
N. Y.—Albany grease, electric motor 
grease. Representatives: J. B. Merritt, 
J. Hernandez. 


ST. LOUIS CAR COMPANY, ST. 
LOUIS—Anderson-Smith are headlight, 
photographs of different types of cars, 
spiral journal bearings. Representatives: 
F. E. Huntress, general eastern agent; T. 
M. Reed, W. J. Floyd, C. S. Snow. 


THE TAUNTON LOCOMOTIVE 
MANUFACTURING COMPANY, 
TAUNTON, MASS.—Snow plow for 
interurban work, nose plow, nose and 
brakes operated by air. Representatives: 
W. R. Billings, treasurer; H. L. Hep- 
burn. 


CHASE-SHAWMUT COMPANY, 
BOSTON—Electrical specialties. Repre- 
sentatives: G. L. Osborn, N. P. Hamlin, 
H. P. Moore, Frank Masterson. 
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PECKHAM MANUFACTURING 
COMPANY, NEW YORK—Four heavy 
service high-speed trucks, pair maximum 
traction trucks equipped with Price 
hydraulic friction brake, truck for city 
and suburban service in operation, excel- 
sior single truck, metropolitan special 
truck. Representatives: E. Peckham, 
president; W. G. Price, engineer; B. R. 
Stare, superintendent of works; G. H. 
Bowers, secretary; E. G. Long, sales 
agent; A. W. Field, New England repre- 
sentative; J. A. Hanna, western repre- 
sentative; W. H. Stare, superintendent 
Price Brake Company; W. Boyer, assist- 
ant superintendent Price Brake Company. 


ELECTRIC STORAGE BATTERY 
COMPANY, PHILADELPHIA—Type 
G 53 chloride accumulator, type F 19 
chloride accumulator in all-metal tank, 
type F chloride accumulator in glass, dif- 
ferentially wound-motor booster for rail- 
way regulation, standard railway switch- 
board panel, map of New York showing 
installations of chloride accumulators. 
Representatives: Charles Blizard, man- 
ager of sales department; Albert Taylor, 
manager. New York office; F. L. Kellogg, 
W. O. Knudsen, E. L. Reynolds, J. L. 
Woodbridge, J. B. Entz. 


SPRAGUE ELECTRIC COMPANY, 
NEW YORK—Two complete car equip- 
ments of multiple-unit system of train 
control, operating four motors, photo- 
graphs of roads equipped with this sys- 
tem. Representatives: F. J. Sprague, F. 
H. Sheppard, selling engineer ; G. H. Hill, 
electrical engineer; S. H. Libbey, factory 
engineer railway department; A. D. 
Campbell, superintendent construction ; 
H. M. Davis, advertising agent. 


CROCKER-WHEELER COMPANY, 
AMPERE, N. J.—500-kilowatt railway 
generator magnet frame; 200-kilowatt 
railway generator. Representative: F. B. 
DeGress, manager New York branch. 


HAROLD P. BROWN, NEW YORK 
—Edison-Brown plastic rail-bond, com- 
plete outfit for testing rail-bonds, cross- 
bonds, feeder terminals, solid copper 
bonds, plug-bonds, solid alloy and flexi- 
ble solder, portable drill, hand-power 
grinder. Representatives: H. P. Brown, 
James Hallowood, J. Maxwell Coote. 


ROBINS CONVEYING BELT COM- 
PANY, NEW YORK—Robins conveying 
belt for coal handling and distribution. 
Representative: J. F. Symington. 


GLOBE TICKET COMPANY, 
PHILADELPHIA — Transfer _ tickets, 
fare tickets in strip form. Representa- 
tives: W. C. Pope, vice-president; D. C. 
Griffiths, P. C. Snow. 


UNITED STATES STEEL COM- 
PANY, NEW YORK—Neal duplex 
brake. Representatives: H. B. Whall, B. 
O. Gage, F. E. Laughton. 


CONTINUOUS RAIL JOINT COM- 
PANY, NEWARK, N. J.—Rail joints, 
step joints, sections of girder rail joints, 
T-rail joints, bonded joints. Representa- 
tives: L. F. Braine, general manager; H. 
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M. Montgomery, Chicago; B. M. Barr, 
New York; W. C. Clark, Chicago; J. H. 
Brothers, Newark; J. H. Allen, Newark. 


BALTIMORE CAR WHEEL COM- 
PANY, BALTIMORE, MD.—Lord Balti- 
more truck. Representative: J. Paul 
Baker. 


ROCHESTER CAR WHEEL WORKS, 
NEW YORK—Street car wheels of vari- 
ous sizes, Representatives: C. T. Chapin, 
president; F. D. Russell, vice-president ; 
George ©. Morse, general sales agent; 
E. H. Chapin, assistant to vice-president ; 
A. H. Strickland, superintendent New 
York shop. 


NEW PROCESS RAW HIDE COM- 
PANY, SYRACUSE, N. Y.—Railway 
pinions. Representative: T. G. Meachen. 


TAYLOR ELECTRIC TRUCK COM- 
PANY, TROY, N. Y.—Standard single 
truck, extra heavy single truck, Empire 
State radial double truck, regular swing 
motion double truck, extra heavy swing 
motion double truck, short wheel base 
double trucks. Representatives: John 
Taylor, G. A. Tupper, Robert Kasson. 


THE WEBER RAILWAY JOINT 
MANUFACTURING COMPANY, NEW 
YORK—Weber joints for T and girder 
rails, photographs of railways where these 
joints are used. Representatives: J. C. 
Barr, general sales agent, New York; G. 
L. Hall, engineer, New York; F. A. Poor, 
engineer, Chicago; E. F. Schermerhorn, 
New York. 


PENNSYLVANIA STEEL . COM- 
PANY, STEELTON, PA.—Frogs and 
switches for steam and electric roads; 
photographs: of bridges, buildings, etc., 
where its product has been used. Repre- 
sentatives: C. F. Clark, Boston; W. C. 
Cuntz, Boston; H. F. Marton, Steelton; 
W. A. Baldwin, New York; R. C. Hoff- 
man, Baltimore; F. W. Edmunds, Chi- 
cago; George Parsons, Steelton. 


CHRISTENSEN © ENGINEERING 
COMPANY, MILWAUKEE — Street 
car brakes, four independent motor air 
compressors, complete automatic air 
equipment set up, one complete straight- 
air equipment set up. Representatives: 
N. A. Christensen, general manager; F. 
C. Randall, eastern representative; J. H. 
Denton,: chief engineer; G. S. Hastings, 
western representative; J. T. Cunning- 
ham, C. P. Tolman, Henry Pels, Ger- 
man representative; W. A. Gratton, J. E. 
Eldred, Jr. 


ARTHUR KOPPELL, NEW YORK— 
Narrow-gauge railway material for coal 
and ash transportation, light rails, light 
rolling stock. Representatives: Ernst 
Weiner, C. R. Gier, Jr. 


HENRY PELS & COMPANY, NEW 
YORK—Shears and punches made of 
wrought iron and steel. Representative: 
Henry Pels. 


KNELL AIR BRAKE COMPANY, 
BATTLE CREEK, MICH.—Knell acci- 
dent air brake system. Representatives: 
Joel C. Hopkins, secretary; A. H. Metze- 
laar, sales manager; P. Hoffmeister, 
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treasurer; W. F. Knell, construction 
engineer; J. R. Bunce, engineer. 


THE OHMER CAR REGISTER 
COMPANY, DAYTON, OHIO—Three 
different fare registers. _ Representatives: 
John F. Ohmer, vice-president and gen- 
eral manager; W. B. Farnham, treasurer ; 
J. H. Stedman, secretary; M. McDonald, 
general eastern agent; W. F. Breiden- 
bach, manager of insulation; E. S. At- 
wood, New York state agent. 


STERLING-MEAKER COMPANY, 
NEW YORK-—Sterling safety brake, 
Sterling sand box, Sterling fender, sev- 
eral types of fare registers. Representa- 
tives: J. H. Carson, president; C. S. 
Ackley, secretary; E. B. McLean, man- 
ager; G. Dodge, superintendent; J. A. 
Stowe, treasurer; E. Wickwire, salesman. 


THEINTERNATIONALREGISTER 
COMPANY, CHICAGO—Fare registers 
and fittings. Representatives: A. H. 
Woodward, president; W. H. Brown, 
secretary. 


NEW HAVEN CAR REGISTER 
COMPANY, NEW HAVEN, CT.—Fare 
registers, electric railways supplies. Repre- 
sentatives: W. M. Anthony, president; 
J. S. Bradley, secretary and treasurer ; 
F. C. Boyd, vice-president; F. B. Ken- 
nedy, assistant secretary; J. M. Hayes, 
salesman; M. D. F. Yates, saleman. 


GILES 8. ALLISON, NEW YORK— 
Security and self-recording registers, 
electric tripartite poles, Valentine & 
Company’s varnish. Representatives: G. 
S. Allison, G. B. Dovey, W. Kierehhoff, 
G. V. A. Conger, H. C. Donecker. 


MAGNUS METAL COMPANY, BUF- 
FALO—Magnus improved _ self-oiling 
trolley wheel, Magnus metal motor -and 
generator bearings, Magnus anti-friction 
metal, ‘babbitt metals, journal bearings 
for street. cars. Representative: B. M. 
Tate, Buffalo. 


FOWLER & ROBERT MANUFACT- 
URING COMPANY, NEW YORK— 
Fowler & Robert fare registers. Exhibit 
of evolution from one machine to 
another. Representatives: J. W. Fowler, 
president; G. W.. Linch, treasurer; E. 
Packer, salesman; F. A. Morrell, sales- 
man. 


AMERICAN CIRCULAR LOOM 
COMPANY, CHELSEA, MASS.—Amer- 
ican circular loom. Representatives: R. 
B. Cory, H. B. Kirkland. 


BRIDGEPORT BRASS COMPANY, 
NEW YORK — Phono-Electric wire. 
Representatives: H. G. Madden, W. 
Brown. 


CHAPMAN DOUBLE BALL BEAR- 
ING COMPANY, NEW YORK—Elec- 
tric car ball bearings. Representatives: 
C. H. Chapman, president; H. C. Wilson, 
mechanical engineer. 

MONARCH FIRE APPLIANCE 
COMPANY, NEW YORK—“Kilfyre” 
fire extinguisher. Representatives: C. H. 
Barney, P. L. Wilbur. : 


DIAMOND STATE STEEL COM- 
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PANY, NEW YORK—Track fastenings, 
patent articles, Church-Hill rail joint, 
Diamond tie-plates, Diamond State spike. 
Representatives: L. A. Bower, vice-presi- 
dent; J. A.. Parker, sales agent, New York. 


ALLSTON FOUNDRY COMPANY, 
BOSTON—Compo brake shoes with cork 
inserts, automobile pulley for band brake 
mechanism, machine pulleys with cork 
inserts, friction clutch, friction pulley 
with cork inserts. Representatives: W. 
W. Whitcomb, president; W. 8S. Sanborn. 


THE KINNEAR MANUFACTUR- 
ING COMPANY, COLUMBUS, OHIO 
—Kinnear steel rolling door with trolley 
wire connection: Representatives: F. C. 
Schmidt, W. H. Brodie, J. R. Brodie. 


DALLETT & COMPANY, PHILA- 
DELPHIA—Second-hand railway mo- 
tors. - Representatives: Frank Dallett, C. 
F. Johnson. 


MASON SAFETY TREAD COM- 
PANY, NEW YORK-—Safety treads for 
stairs. Representatives: Hermann Pfef- 
fer, New York agent; T. R. Morrell, R. 
D. Weeks, C. H. Forsaith. 


NATIONAL LOCK WASHER COM- 
PANY, NEWARK, N. J.—Lock wash- 
ers, sash locks, curtain fixtures. Repre- 
sentatives: W. C. Dodd, secretary; Dan- 
iel Hoyt. 

F. H. NEWCOMB, BROOKLYN— 
Uniform caps. Representatives: F. H. 
Newcomb, E. P. Martin, Jr. 


G. F. BRANDAU, UTICA, N. Y.— 
Brandau accident brake. Representa- 
tives: G. F. Brandau, C. W. Brandau. 


‘ PALM, FECHTELER & COM- 
PANY, NEW YORK—Transfer Decal- 
comanie ornaments, transfer waining 
signs. Representatives: Frank Fechteler, 
James A. Fergusson. 


THE AMERICAN TELEGRAPHONE 
COMPANY, NEW YORK — Teleg- 
raphone for train despatching. Repre- 
sentatives: C. A. Lieb, O. T. Crosby, E. 
W. Creecy. 


NATIONAL CARBON COMPANY, 
CLEVELAND—Carbon brushes, Colum- 
bia carbon brush, Columbia dry cell, 
Columbia enclosed arc carbon for head- 
lights. Representatives: H. J. Davies, 
secretary ; A. E. Carrier, New York repre- 
sentative; R. K. Mickey. 


PARTRIDGE CARBON WORKS, 
SANDUSKY, OHIO—Partridge  self- 
lubricating motor brush. Representa- 
tives: J. T. Partridge, president; A. C. 
Henry, New York representative. 


FRANCIS GRANGER, NEW YORK, 
represented the following companies to- 
gether with his own exhibit: Hipwood- 
Barrett Car and Vehicle Fender Com- 
pany, patent car fenders. Lehigh Car 
Wheel. and Axle Works, car wheels. 
Sterling Electrical Works, incandescent 
lamps. Also the following: Running 


brake shoes, sand boxes, fare registers, 
Granger safety tread, trojan trolley fend- 
er, trolley catcher, punches, insulating 
tape. . Representatives: Francis Granger, 
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W. Hibbard, A. B. Dolby, E. J. Righter, 
H. Ham, A. W. Ham, A. M. Wight, N. 
H. Colwell, B. F. Swartz, J. B. Terbell, 
H. T. Mercur, C. Graham Bacon. 


UNITED STATES PROJECTILE 
COMPANY, BROOKLYN—Projectile 
brand high carbon gears and pinions. 
Representatives: C. E. Porter, B. W. 
Stone, L. E. Robert. 


THE VAN DORN AND DUTTON 


COMPANY, CLEVELAND — Gears, 
pinions, armature lifts. Representative: 
W. A. Dutton. 


THE VAN DORN-ELLIOTT ELEC- 
TRIC COMPANY, CLEVELAND— 
Armature and field coils, commutators, 
rewound armatures. Representative: W. 
H. Elliott. 


RELIANCE MANUFACTURING 
COMPANY, BROCKTON, MASS.— 
The Valentine block signal and crossing 
signal, automatic spacer for spacing cars 
on a double track, circuit-breaker. Repre- 
sentative: D. Valentine. 


BRADY BRASS COMPANY, JER- 
SEY CITY—Motor bearings, journal 
bearings, check plates, trolley wheels, 
anti-friction metal, solder, brass castings, 
Cyprus and phosphor bronze. Repre- 
sentatives: D. M. Brady, president; C. 
P. King, saleman; ©. M. Reubens, F. C. 
Cameron, E. F. Wilmerding. 


CRANE COMPANY, CHICAGO— 
Gate valves, globe valves, flanged and 
screwed fittings, oil cups, grease cups, air 
cocks, bib cocks, compression cocks, 
whistles, check valves, relief valves, an- 
gle valves, hose nozzles. Representa- 
tives: B. A. Kimburg, T. R. Rourke. 


DEARBORN DRUG AND CHEMI- 
CAL WORKS, CHICAGO—Pyramid of 
barrels showing style of package used, 
high-grade lubricating oils, display of 
boiler scale. Representative: R. F. Carr, 
vice-president and general manager; W. 
B. MeVicker, eastern manager. 


STUART-HOWLAND COMPANY, 
BOSTON—Trolley wheels, brushes, gears, 
pinions, headlights, are lights, line ma- 
terial, uniform buttons, badges, punches, 
incandescent lamps, car trimmings. Repre- 
sentatives: H. W. Smith, assistant man- 
ager railway department; W. M. Wamp- 
ler, New York representative. 


COLUMBIA MACHINE WORKS, 
BROOKLYN—Electric railway supplies, 
commutators, trolley wheels, brush hold- 
ers, brush springs, controller handles, re- 
verse handles, brake handles, patent 
anchors, Millen illuminated car sign, car 
trimmings, conductors’ bells, motor gongs, 
axle and armature bearings. Representa- 
tives: J. G. Buehler, J. Grady, C. Love, 
R. Kane. 


THE CUTTER COMPANY, PHILA- 
DELPHIA — Circuit-breakers.  Repre- 
sentative: G. N. Anable. 


SPEER CARBON COMPANY, ST. 
MARYS, PA.—Carbon specialties, car- 
bon brushes, ete. Representatives: J. 8. 
Speer, Andrew Kaul. 
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GENERAL ELECTRIC COMPANY, 
SCHENECTADY, N. Y.—Type M con- 
trol for electric railway motors in actual 
operation, incandescent lamps being sub- 
stituted for motors. Electrically operated 
oil circuit-breaker shown in operation; 
direct and alternating-current switch- 
board panels; section of underground 
conduit; two large 125-horse-power mo- 
tors; railway motors of various types; 
electric brakes, grooved trolley wire and 
line material ; collection of various repair 
parts and supplies. Representatives: J. R. 
Lovejoy, W. B. Potter, R. H. Beach, C. 
C. Pierce, J. J. Mahoney, E. H. Mullin, 
T. P. Bailey, J. W. Buell, R. E. Moore, 
S. W. Trawick, F. H. Strieby, G. D. 
Rosenthal, F. F. Barbour, J. C. Calisch, 
H. H. Corson, F. Cutts, J. G. Barry, A. 
H. Armstrong, T. B. Whitted. 


AMERICAN ELECTRIC HEATING 
CORPORATION, BOSTON—Electric 
heating apparatus designed for car heat- 
ing purposes. Also appurtenances such as 
switches, etc. Representative: Roger 
Williams. 


WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, 
PITTSBURGH—No. 49 railway motor, 
open; No. 50 railway motor, one closed 
and one open; No. 56 railway motor, one 
closed and one open; No. 68 railway mo- 
tor, one closed and one open; No. 76 rail- 
way motor, one closed and one open; No. 
81 railway motor, open; Peckham truck, 
equipped with two No. 49 Westinghouse 
railway motors; Brill maximum traction 
truck, equipped with Westinghouse No. 
81 railway motor; Baldwin-Westinghouse 
mine locomotive; railway power station 
switchboard; illuminated dial ammeter; 
illuminated dial voltmeter; round-type 
ammeter; round-type voltmeter; D. C. 
station lightning arrester; street car 
lightning arrester with choke coil; canopy 
switch; canopy circuit-breaker; car fuse 
boxes; car diverter; car diverter column, 
partly assembled to show construction; 
gears, gear cases, pinions, axle bearings; 
Nernst lamps; car with standard air 
brakes in operation on track. Representa- 
tives: B. H. Warren, J. R. Ellicott, Arthur 
Warren, T. H. Taylor, W. M. Probasco. 
of Pittsburgh, Pa.: C. W. Regester, Chi- 
cago, Ill.; C. A. Bragg, Philadelphia, Pa. ; 
Paul T. Brady, Syracuse, N. Y.; T. C. 
Frenyear, Buffalo, N. Y.; Calvert Town- 
ley, Boston, Mass.; H. H. Westinghouse, 
John F. Miller, E. M. Herr, of Pitts- 
burgh, Pa.; Andrew J. Breslin, Edward 
E. Pettee, John J. McCutchen, of New 
York city; William R. Hurd, of Boston, 
Mass.; H. A. Wurtz, N. N. Potter, Pitts- 
burgh. 

THE SHERWIN-WILLIAMS COM- 
PANY, NEWARK, N. J.—Signs. Repre- 
sentatives: E. M. Williams, E. M. Rich- 
ardson, W. B. Albright. 


DEWITT SAND BOX COMPANY, 
TROY, N. Y.—Dewitt sand box. Repre- 
sentative: Mr. Dewitt. 


WHEEL TRUING BRAKE SHOE 
COMPANY. DETROIT, MICH.—Brake 
shoes. Representative: J. F. Griffith, 
president. 
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GENERAL EXHIBIT NOTES. 


THE STANDARD POLE AND TIE 
COMPANY, New York, was represented 
by Mr. E. G. Chamberlin and distributed 
souvenir pen-holders, and showed its 
octagonal poles, railroad ties and cross- 
arms. 


CLING-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, was repre- 
sented by Mr. Chas. F. Chase. 


NEW PROCESS RAWHIDE COM- 
PANY, Syracuse, N. Y., had as its rep- 
resentatives Messrs. A. C. Vosburgh and 
T. G. Meachem. 


PROVIDENCE CAR FENDER COM- 
PANY was represented by Messrs. A. G. 
Woodworth, E. C. Hall, G. E. O. Hollings- 
worth, G. H. Weston. 


THE DEARBORN DRUG AND 
CHEMICAL COMPANY, Chicago, dis- 
tributed numerous and interesting souve- 
nirs of its own manufacture, among which 
were bottles of perfumery to ladies, and 
pamphlets on its boiler feed-water treat- 
ment and lubricating oil. 


THE OHIO BRASS COMPANY, 
Mansfield, Ohio, distributed miniature 
gongs as souvenirs. 


STANDARD UNDERGROUND CA- 
BLE COMPANY, New York, was rep- 
resented by Manager C. J. Marsh, east- 
ern and northeastern division; Manager 
T. E. Hughes, southeastern sales de- 
partment ; Manager A. B. Sauman, north- 
eastern sales department; Manager G. L. 
Wiley, eastern sales department, and 
others. Samples of wires and cables of 
this company’s manufacture were exhibit- 
ed at the New York office, 56 Liberty 
street, and included all its forms of un- 
derground, aerial and submarine cables 
and insulated wires. 


DARLINGTON ELECTRIC FOUN- 
TAIN AND SUPPLY COMPANY, 
Philadelphia, was represented by F. W. 
Darlington, president. 


BRIDGEPORT BRASS COMPANY, 
New York, was represented by Wylie 
Brown, W. F. Malloy and H. G. Madden. 
The company had on exhibition the 
Phono-Electric wire and railroad special- 
ties which it manufactures. 


H. M. SHAW & COMPANY, New 
York, was represented by H. M. Shaw and 
C. J. Harrington. This company manu- 
factures a line of overhead equipments. 


ARMSPEAR MANUFACTURING 
COMPANY, New York, manufacturer 
of signal lamps and car lanterns, was rep- 
resented by several of the staff, including 
C. E. Nicol. 


THE NEW HAVEN CAR REGIS- 
TER COMPANY, New Haven, Ct., dis- 
tributed one of the most expensive souve- 
nirs of the convention in the form of a 
handsomely mounted thermometer. 


W. R. OSTRANDER & COMPANY, 
New York, well known as dealer in elec- 
trical supplies, was represented by M. P. 
Fletcher. 


UNDER-FEED STOKER COM- 
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PANY, Chicago and New York, was rep- 
resented by John E. Lewis. 


OKONITE COMPANY, Limited, New 
York,. was represented by W. L. Candee, 
H. Durant Cheever, George T. Manson 
and W. H. Hodgins. 


LOUIS B. WHIELDON, Boston, well 
known in connection with street railway 
construction and engineering work, was 
present. 


NATIONAL CONDUIT AND CA- 
BLE COMPANY, New York, was repre- 
sented by J. P. McQuaide, H. F. Tate, 
F. R. Sias, J. B. Honan. 


STERLING VARNISH COMPANY, 
Pittsburgh and Birmingham, England, 
was represented by S. C. Schenck and H. 
Lee Bragg. The company distributed a 
new sample book descriptive of the Ster- 
ling varnishes of different kinds. 


AMERICAN VITRIFIED CONDUIT 
COMPANY, New York, distributed as 
souvenirs miniature samples of its con- 
duit for paperweights. 


AMERICAN CAR SEAT COMPANY, 
Brooklyn, N. Y., distributed as souvenirs 
a sole leather stamp case. 


NORCROSS MANUFACTURING 
COMPANY, Philadelphia, was repre- 
sented by A. H. Chase. 


AMERICAN ELECTRICAL WORKS, 
Providence, R. I., was represented by W. 
J. Watson, manager of the company’s 
New York office, Frank B. Baker, E. R. 
Heilig. 

J. M. ATKINSON & COMPANY, 
Chicago, western agent for the protected 
rail-bond and street railway supplies, was 
represented by Mr. J. M. Atkinson in 
person, who is widely known in street rail- 
way circles. 

ARNOLD ELECTRIC POWER STA- 
TION COMPANY, Chicago, was repre- 
sented by W. L. Arnold and B. J. Arnold. 


JOHN A. ROEBLING’S SONS COM- 
PANY, of New York and Trenton, N. J., 
was represented by H. L. Shippy and 
others of his office. Mr. George C. Bailey, 
manager of the Chicago office, was present. 


STANLEY ELECTRIC MANU- 
FACTURING COMPANY, Pittsfield, 
Mass., was represented by Charles E. Bib- 
ber, who has been for many years well 


known in street railway circles. Also by 
Samuel T. Dodd and W. B. Jackson. 


ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, had an ex- 
hibit which attracted much attention from 
the street railway delegates. It comprised 
types of storage batteries most adapted 
for street railway service, and parts of 
storage batteries as used in this type. The 
company was represented by Herbert 
Lloyd, Chas. Blizard and others from 
Philadelphia, New York and Chicago. 
Joseph E. Lockwood, the Detroit manager, 
was also present. Also E. L. Reynolds, J. 
Lester Woodbridge, M. 8. Sharpleigh. 


RIDGWAY DYNAMO AND EN- 
GINE COMPANY, of Ridgway, Pa., 
manufacturer of the McEwen automatic 
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engine and Thompson-Ryan dynamos and 
motors, was represented by Mr. James L. 
Kimball, manager of this company’s Bos- 
ton office. 


THE ELECTRIC CONTRACT COM- 
PANY, of New York, manufacturer of 
small portable electric battery hand lamp, 
had an exhibit of these lamps and was rep- 
resented by Mr. A. W Vandepoel, treas- 
urer. 


THE STANDARD PAINT COM- 
PANY, of New York, had headquarters 
near the main entrance and was repre- 
sented by the following: Messrs. Ralph L. 
Shainwald, J. N. Richards and F. F. Van 
de Water, of New York; Charles Earn- 
shaw, Boston; Gustav Meyer, Hamburg, 
Germany, and Edward Rich, Sydney, New 
South Wales. The company distributed 
attractive literature and a very artistic 
leather money case. 


THE GARTON-DANIELS COM- 
PANY, manufacturer of lightning ar- 
resters and telephone apparatus, was rep- 
resented by the secretary, J. V. S. Titus, 
president, and Messrs. Morris, Ewing and 
Sanville, of the New York office. 


INTERNATIONAL SPECIALTY 
COMPANY, Chicago, manufacturer of 
telephone apparatus and electrical special- 
ties, was represented by Mr. W. B. Mc- 
Curdy, manager of the New York office. 


MR. STEPHEN L. COLES, manager 
of the technical department of the 
Shaughnessy Agency, New York, was a 
visitor. 


THE PIXLEY CONDUIT COM- 
PANY, Chicago, was represented by Gen- 
eral Manager O. C. Pixley. 


STUART-HOWLAND COMPANY, 
Boston, dealer in street railway supplies 
and especially overhead equipments, had 
an attractive exhibition, and was repre- 
sented by Mr. Herbert W. Smith, assist- 
ant manager of the railway department, 
and others. 


THE McROY CLAY WORKS, Brazil, 
Ind., manufacturer of McRoy conduits, 
was represented by Mr. J. T. McRoy, pres- 
ident, and Mr. E. F. Kirkpatrick, mana- 
ger of the Chicago office. 


AMERICAN CIRCULAR LOOM 
COMPANY, Chelsea, Mass., had head- 
quarters in the main corridor. This com- 
pany had an artistically lighted booth 
showing “Circular Loom,” and distributed 
literature illustrating its adaptability for 
street railway service. ‘The company was 
represented by Mr. H. B. Kirkland, general 
sales manager; Mr. John G. Green, west- 
ern manager; Mr. R. B. Cory, agent for 
the metropolitan district, and Mr. J. L. 
Kirkland, of the New York office. 


ROCHESTER CAR-WHEEL WORKS, 
Rochester, N. Y., distributed a souvenir 
of an aluminum pen-knife with four 
blades, with an inscription of the com- 


pliments of the company engraved on the 
handle. 


BAY STATE ELECTRIC HEAT 
AND LIGHT COMPANY anp THE 
BERNSTEIN ELECTRIC MANU- 
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FACTURING COMPANY, Boston, had 
a joint exhibit. One of the interesting 
features was a model of the interior of a 
car with its electric car heater in operation. 
It also showed some of its low watt re- 
flector lamps for street railway use, and 
electric fan heaters. The companies were 
represented by Messrs. E. S. Gardner, 
superintendent; General B. F. Peach, 
treasurer, and H. W. Gardner. 


ROBINS CONVEYING BELT COM- 
PANY, New York, had a very interesting 
model of its belt-conveying system. The 
model was complete in every detail, and 
was in operation during the entire time of 
the convention. It showed the system of 
conveying coal, grain, etc., by means of 
belts. 


STUART-HOWLAND COMPANY, 
Boston, Mass., showed a complete line of 
its electrical supplies and apparatus. One 
of the unique points of the exhibit was 
that the railing surrounding its booth was 
composed entirely of street railway cross- 
arms and brackets, giving it a picturesque 
appearance. Its handsome souvenir, rep- 
resenting a bear, in bronze metal and in- 
tended for a paperweight, was sought 
after. 


UNITED STATES PROJECTILE 
COMPANY, Brooklyn, displayed its dif- 
ferent sizes and styles of pressed steel 
pinions. The pinion manufactured by 
this company is made from highly car- 
bonized steel and wrought into shape un- 
der heavy pressure, instead of being cut, 
as is usually done. The company of- 
fered as a souvenir a 250-pound projectile 
to any one who desired to take it away. 


THE KEYSTONE ELECTRICAL 
INSTRUMENT COMPANY, Philadel- 
phia, Pa., manufacturer of Keystone meas- 
uring instruments, had an exhibition ad- 
joining that of the Morris Electric Com- 
pany. A complete line of switchboard 
and portable instruments was shown, par- 
ticularly those adapted for street railway 
service. The company was represented by 
Mr. J. Franklin Stevens. 


STANDARD VARNISH WORKS, 
New York and Chicago, distributed one 
of the prettiest and most sought after 
souvenirs of the exhibition. It was a 
watch chain pendant, and was given by 
Messrs. J. C. Dolph and E. L. Phillips. 


SALES ORGANIZATION OF BUL- 
LOCK AND WAGNER COMPANIES, 
Cincinnati and St. Louis, was represented 
by F. G. Bolles. Mr. Bolles’s messengers 
distributed one of the popular souvenirs 
of the meeting. 


WESTON ELECTRICAL INSTRU- 
MENT COMPANY, Waverly Park, N. J., 
represented by J. P. Brown, manager of 
the New York office. This company had 
an exhibition showing the various types of 
Weston instruments. 


EUGENE MUNSELL & COMPANY, 
Chicago, manufacturer and dealer in mica 
specially adapted for electrical service, was 
represented by Chas. E. Coleman, mana- 
ger of the Chicago office. 
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STAR BRASS WORKS, Kalamazoo, 
Mich., was represented by F. P. Crockett. 


DRIVER-HARRIS WIRE COM- 
PANY, Newark, N. J., was represented 
by Wilbur B. Driver. 


SAFETY INSULATED WIRE AND 
CABLE COMPANY, New York, was rep- 
resented by A. P. Eckert. 


FALK COMPANY, Milwaukee, was 
represented by Otto H. Falk and E. A. 
Wurster. 


SYRACUSE ELECTRIC COMPANY, 
of Syracuse, was represented by Henry G. 
Issertel. 


SAWYER-MAN ELECTRIC COM- 
PANY, manufacturer of incandescent 
lamps, was represented by C. S. Jennings. 


DAYTON ELECTRICAL MANU- 
FACTURING COMPANY, Dayton, 
Ohio, was represented by Joseph Leiden- 
ger. 

MICHIGAN ELECTRIC COMPANY, 
Detroit, Mich., was represented by Joseph 
E. Lockwood. This company has been con- 
structing several interurban electric rail- 
ways throughout Michigan and Ohio. 


EUGENE F. PHILLIPS ELECTRIC- 
AL WORKS, Montreal, Canada, was rep- 
resented by George H. Olney. 

WESTERN ELECTRIC COMPANY, 
New York, was represented by H. C. 
Owen, M. A. Oberlander and others from 
New York. Others were present from the 
Chicago, Philadelphia and St. Louis 
branches. 

PIERCE, RICHARDSON & NEILER, 
Chicago, was represented by R. H. Pierce. 

ROSSITER, MACGOVERN & COM- 
PANY, of New York, was represented by 
its president, Mr. Clinton L. Rossiter, and 
its vice-president, Mr. Frank MacGovern. 
Both Mr. MacGovern and Mr. Rossiter 
possess a very wide acquaintance in elec- 
trie railway circles. 

CHICAGO INSULATED WIRE 
COMPANY, Chicago, was represented by 
Wm. M. Smith. 

WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, was represented 
by Charles Scudder, Jr. This company 
is a large distributing agent for the West 
and South for street railway supplies. 

J. H. STEDMAN, Rochester, N. Y., 
who has been in attendance at nearly all 
street railway conventions, was present. 

NATIONAL BATTERY COMPANY, 
Buffalo, N. Y., was represented by E. A. 
Spring. This company has recently placed 
on the market a new storage battery. 

PROVIDENCE ENGINEERING 
WORKS, Providence, R. I., was repre- 
sented by W. G. Bain. 

HENRY R. WORTHINGTON, New 
York, was represented by J. G. Broaddus. 

CROUSE-HINDS ELECTRIC COM- 
PANY, Syracuse, N. Y., was represented 
by F. M. Hawkins, manager of the New 
York office. 

ERIE EXPLORATION COMPANY, 
New York, was represented by J. P. Erie 
and M. C. Dougherty. 
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SIMPLEX ELECTRIC COMPANY, 
Boston, was represented by J. H. Mason. 


HUGO REISINGER, New York, im- 
porter of carbons for electric light pur- 
poses, was represented by A. T. Webb. 


ONE OF THE MOST INTEREST- 
ING appliances that was shown at 
the Madison Square Garden exhibit 
was the hydraulic rail-punching and 
bonding apparatus intended for use 
on the third-rail system of the Man- 
hattan Elevated Railroad, in New 
York, which was exhibited by the Mayer 
& Englund Company, New York and 
Philadelphia. On the Manhattan system, 
the third or conductor rail consists of a 
T-shaped section of metal specially com- 
pounded to ensure high conductivity. This 
steel is rather soft and exhibits an exceed- 
ingly high conducting power. The bonds 
consist of short solid drop-forged cop- 
per links, six being used at each joint. 
Of these, two are placed in the web of 
the rail and two on each side of the 
foot. The hydraulic machine referred 
to consists of a punch which punches a 
hole about seven-eighths inch in diameter 
through either the web or foot, making 
a clean, sharp, round hole, somewhat 
tapered. In this hole the bond is imme- 
diately placed before the steel has time to 
oxidize, and is pressed into place by a 
hydraulic press giving a pressure of 35 
tons, which is sufficient to swage the head 
of the bond firmly and solidly into the 
rail. The apparatus resembles a pair of 
hydraulic jacks, with appropriate punches 
and jaws. In constructing the conduc- 
tor rail it is led up in lengths of sixty feet, 
these being connected together by the solid 
bonds described until a section 480 
feet long is assembled. These 480-foot 
sections are connected by sliding fish- 
plates and long flexible bonds, permitting 
a play of three inches, which is sufficient 
to take up any expansion and contraction 
that will be met with in service. The 
Mayer & Englund Company also exhibited 
a large line of street railway appliances 
and materials, including some very in- 
teresting telephone devices for communi- 
cation between cars on the line and a dis- 
patcher’s office or superintendent’s head- 
quarters. 


IN THE SOUTHEASTERN CORNER 
of the gallery was located the fine exhibit 
of the Morris Electric Company. Here was 
shown a large variety of electric railway 
apparatus, one of the most interesting fea- 
tures being a fine display of steel cross- 
suspension brackets and centre poles. An 
interesting are headlight for electric cars 
was also exhibited. In this headlight an 
enclosed are light is used, the resistance 
necessary being included in the hood of 
the lamp, or, if desired, the lamp may be 
connected in series with the heating ap- 
pliances on the car. It has been found 
necessary in high-speed interurban lines, 
especially when running through dark 
country, to have a powerful headlight il- 
luminating the track thoroughly for a 
considerable distance. It is believed that 
this want is supplied by the head- 
light mentioned. Cold-welded rail-bonds 
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of many patterns were also shown in this 
exhibit, as well as apparatus for making 
cold-welded joints in wires or other con- 
ductors. 


PHCENIX GLASS COMPANY, NEW 
YORK AND PITTSBURGH, was repre- 
sented by A. H. Patterson, vice-president 
and general manager, and E. H. Peck, 
general sales agent. The beautiful dec- 
orative work in globes and shades of the 
Phcenix company has won it many friends 
among the street railway companies all 
over the world. 


THE DISTRIBUTION OF COPIES 
OF THE ELECTRICAL REVIEW 
Thursday afternoon containing a report 
of Wednesday’s convention proceedings, 
the first complete list of exhibitors, many 
notes relating to the exhibition and names 
of delegates and visitors caused universal 
commendation. The demand soon ex- 
hausted the supply and several subsequent 
editions Thursday evening and during 
Friday were distributed. The electric 
railway men seemed to appreciate the ad- 
vantage of a weekly publication that gave 
them the news of the convention so 
promptly. 

MR. W. 2. BRIXEY represented his 
Kerite Company, with headquarters at the 
Murray Hill Hotel. 


MR. CHAS. E. DUSTIN inspected the 
exhibition with a party of friends. 


THE STERLING-MEAKER COM- 
PANY tendered an elaborate luncheon to 
several of its friends at its office building, 
141 East Twenty-fifth street. This was 
a convenient point for the delegates to the 
convention and it proved to be a very 
popular event. Messrs. Carson, Stowe and 
Ackley, of the company, did the honors 
of the occasion. ' 


LIEUTENANT F. W. TOPPAN, sec- 
retary and treasurer of the Bay State 
Traction Company, New York, attended 
the convention and made many new 
friends among the electric railway visitors. 
This company is planning a number of 
installations to be made during the fall 
season. 


THE PITTSBURGH REDUCTION 
COMPANY presented a number of its 
friends with aluminum pencil holders with 
pencil enclosed. 


THE ST. LOUIS CAR WHEEL 
COMPANY gave a small nickel-plated 
model of a car wheel paperweight as a 
souvenir. 





A 
STREET RAILWAYS: A REVIEW OF 
THE PAST AND A FORECAST OF 
THE FUTURE -I.* 








BY ROBERT McCULLOCH. 


Gentlemen—Not until the latter part of 
the sixth decade of the nineteenth century 
did the failure of the rumbling omnibus 
to meet the requirements and demands for 
facilities for commercial and social trans- 
portation in the cities begin to force itself 





*A paper read before the American Street Railway 
Association October 9, 1901. ore 
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into public consideration and generate en- 
quiry as to methods of betterment. The 
cities were spreading in their develop- 
ment beyond the limits of pedestrianism 
to those whose income justified the ex- 
penditure of the cost of the morning and 
evening ride, and as the distances became 
greater, the difficulties of existing efforts 
at accommodation increased. As _ the 
income of the merchant and manufact- 
urer increased, so also grew the de- 
sire to separate the residence from the 
shop, and the suburban home followed. 
Then the time consumed in the journey at 
the two ends of the business day became 
a consideration, and next the discomfort 
of the long ride over streets so poorly 
paved that they were only, in many in- 
stances, badly kept roads. The outgrowth 
of this casting about for a betterment was 
the street railway, and almost without ex- 
ception the original railways were the 
successors of, and a transformation from, 
the bus line. The rails were laid in a 
fashion little akin to the present style of 
construction. The “bob-tail” car was 
scarcely better in its accommodation 
facilities than its predecessor, but its 
speed was greater and its frequency of 
service much increased, and its extension 
beyond the former limits of the stage 
still increased the opportunity and de- 
sirability for, border habitations. The 
same spirit which would allow Davy 
Crockett to be happy and contented only 
on the extreme borders of civilization is 
ever and always making new and extended 
limits to our cities. 

These adventurous pioneers contributed 
a patronage which encouraged the new en- 
terprise. Rails were laid on all the stage 
routes. The bus was housed forever, to the 
regret of the man who had sat so long on 
its boot and who was so cheerfully greeted 
by its daily patrons, to all of whom he had 
grown to be a necessity in the daily routine 
of life. He took his place on the little 
platform on the front end of the car, and 
in the changes that have followed so rapid- 
ly in the development of street railway 
conditions, no man has been his equal as 
an expert driver or motorman or gripman, 
and in no hands has the safety of his pas- 
sengers been so well considered. 

Immediately following the installation 
of the first railways came the war, which 
attracted the attention, the energy and the 
enterprise of the whole land. There was 
no thought then of else than methods and 
schemes of numan destruction. The ex- 
citing and alluring and enticing pastime 
of war possessed the people of the entire 
land. No hero was so great as he who had 
stood in the midst of the greatest carnage, 
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and no heritage is so prized as that left by 
him who unflinchingly met an hundred 
times his gallant and determined foe. 
When sheer exhaustion brought peace at 
last, there had been engendered a vigor 
and enterprise which perhaps would never 
have known existence but for the rugged 
experiences of four years of devotion and 
courage and manhood never equaled in the 
history of the world. 

This vigor and enterprise found abun- 
dant opportunity. The good soldier be- 
came the useful citizen, and the street 
railway, claiming its share of attention, 
began to contribute its part toward urbaa 
development, which development has been 
made possible only through continued 
progress of methods and appliances and 
their application by men as tireless as the 
sun. Rails weighing twenty-five pounds 
to the yard were considered ample in their 
strength and stiffness, and they were 
rolled in lengths little more than twenty 
feet. These were spiked to wooden 
stringers which were held in gauge and 
alignment by being notched into cross-ties, 
in which notches they were secured by dove- 
tailed keys. Cars were constructed with 
special view to lightness in weight, every 
piece of wood and iron being chambered 
and worked down to the limit of prudent 
requirement for strength. Wheels were 
made of a weight as light as 140 pounds, 
180 being a heavy wheel. With few ex- 
ceptions, roads were originally equipped 
with the “bob-tail” car, the length of the 
body being ten or twelve feet, the front 
end enclosed with a circular dash, and a 
step on the rear, the passenger opening 
and closing the door as he passed through 
it. A fare box on the right of the front 
door was expected to have the respectful 
attention and consideration of every pas- 
senger, even though, in his anxiety for 
transportation, he could find a lodgment 
for only one foot on the rear step, and 
holding himself in that position by an 
outstretched arm to a door jamb, with his 
other hand he passed up his nickel or 
other money, the change was made, the 
nickel deposited and the balance returned 
by various reaches and through several 
hands. A great improvement consisted 
in the introduction of a mechanism by 
which the driver opened and closed the 
rear door, either by a rod and levers or 
an endless cord, and next followed a chute 
having places of deposit at each window 
post and on the outside of the rear end. 
The nickel was dropped into this recepta- 
cle, the chute having an inclination to 
the front and ending in either side of 
the fare box, and thus the fare went up 
without the intervention of the fellow 
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passenger. The stove was added in lati- 
tudes where the severity of the winter 
made it necessary, and then the little open 
car made its appearance during the sum- 
mer months. This completed the luxury 
of metropolitan transportation and the 
street railway was becoming a recognized 
institution in the process of city develop- 
ment. The motive power of this vehicle 
was either a single horse or a pair of little 
fleet-footed mules, with a hill horse at 
the heavy grades. 

The driver was necessarily a man of 
much capacity, endurance and versatility. 
He must be an expert in the handling of 
his horses and in controlling the car 
through the brake; he must watch in front 
that he did not run into other vehicles or 
over pedestrians; he must scan the side 
streets for the approach of intending pas- 
sengers; he must closely observe in rear 
that he might keep track of the passen- 
gers who had and who had not paid their 
fare, that he might always observe a 
signal to stop, and that the rear step 
might not be occupied by those who did 
not intend to pay the required fee for the 
privilege of a ride; he must make change 
as desired; he must answer questions and 
give desired information; he must open 
and close the rear door; he must, in win- 
ter, take care of the fire in the little stove, 
and at night care for and adjust his 
lamps; and with all these duties he must 
stand exposed to the splashing of the mud, 
the beating of the rain and snow, with his 
lines in one hand and the other hand con- 
stantly on the brake. This work he per- 
formed during twelve to fourteen hours 
on his short day and sixteen to eighteen 
hours on the long one, and the long and 
short alternated. 

The passenger, we would say to-day, 
was such through sheer necessity. If he 
lived five miles away he was an hour from 
his work, provided there were no mishaps 
or delays. If the car jumped the track he 
got out and lifted it on again. If the 
horse stopped on the up-grades to get his 
wind or by reason of the obstruction of 
snow or mud, the passenger “put his 
shoulder to the wheel” and helped to 
make the start. He dropped his nickel 
in the slot, he passed up that of his 
neighbor, and, with the driver, he frowned 
on the man who ignored the fare box, and 
he seldom burnt the midnight oil or wasted 
his postage stamps in writing and sending 
letters of complaint. Appliances for the 
clearing away of snow and ice were crude, 
entailing ceaseless labor and watchfulness 
throughout the winter, and the heat of the 
summer brought equal burden in the care 
of the faithful animals whose even gait 


ELECTRICAL REVIEW 


must be maintained notwithstanding the 
relentless soaring of the thermometer. 
But the “bob-tail”car had only a short- 
lived existence. It was replaced by a larg- 
er vehicle, drawn by two horses and 


manned by a conductor as well as a driver. 
In some instances this replacement was 
made in recognition of the necessity for 
better provision for an increasing patron- 
age, and in others the angry protest of 
passengers against the performance of the 
duties of the conductor drove the last of 
the “bob-tails” from the street: In the 
meantime the weight of the rail had been 
increased and tracks as well as cars were 
improved. Then came the girder rail, 
and about the same time the American 
Street Railway Association had its birth. 
This brought an era of fellowship and in- 
tercommunication among street railway 
men that had not previously existed. The 
method of treating colic in horses was no 
longer held as a trade secret, and the free 
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Electric Freight Locomotives. 


The illustration shows an electric locomo- 
tive which has recently been put in service 
for the handling of coal by the St. Louis, 
Belleville & Suburban Railway Company, 
of Belleville, Ill. At present one loco- 
motive is being operated and two are be- 
ing built, the capacity of each being 20 
loaded. cars and the weight 50 tons. Its 
equipment consists of four General Elec- 
trie motors, of 125 horse-power each. 
This company has the following lines in 
operation: St. Louis & Belleville Electric 
Railway Company and St. Louis, Belle- 
ville & Suburban Railway Company, 
which are both double-track roads between 
East St. Louis and Belleville, a distance 
of 14 miles; the Collinsville, Caseyville 
& East St. Louis Electric Railway, op- 
erating between Edgemont, Ill., and Col- 
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interchange of experiences in the solution 
of common perplexities has contributed 
greatly to the rapid and wonderful devel- 
opments which can only astound us when 
we look but a few years backward. 

The demand for more extended and 
more rapid transportation by the man who 
insisted on living on the extreme border, 
as well as the driving of the tenement 
house from the heart of the city by the 
necessity of occupying this space for man- 
ufacturing and warehouse and office pur- 
poses, brought into use the cable, but its 
great cost and its lack of flexibility pro- 
hibited its adoption except under favored 
conditions. 

Then, just as some higher and greater 
power, through human agency, had given 
us, only when there became extreme neces- 
sity for it, steam, and the telegraph, and 
the reaper and the thrasher, and the tele- 
phone, so there came the revelations that 
enabled the application of electricity to 
purposes of power for transportation. 


linsville, seven and one-half miles; the 
Mississippi Valley Transit Company, oper- 
ating between East St. Louis and Ed- 
wardsville, Ill., via Collinsville, 23 miles, 
and St. Louis, O’Fallon & Lebanon Rail- 
way, which is now under construction 
from Lebanon through O’Fallon, connect- 
ing at Edwardsville, a distance of about 
15 miles. The lines, with the exception of 
the St. Louis, Belleville & Suburban Rail- 
way, are all standard gauge, 65-pound, T- 
rail, strictly steam railroad construction 
throughout.. The company expects to op- 
erate its electric locomotives on the line 
of the Mississippi Valley Transit Com- 
pany, Collinsville, Caseyville & East St. 
Louis Railway, St. Louis, 0’Fallon: & 
Lebanon Railway, St. Louis,.& Belleville 
Electric Railway, as well as the Win- 
stanley Park Railroad Company. 
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Scottish Automobile Trials. 


The following account of these trials is 
taken from the London Electrical Engi- 
neer. It must be exceedingly gratifying 
to the British public to learn that one re- 
sult of the automobile trials which took 
place in and around Glasgow last week, is 
to show that the English-made car can 
at least hold its own against the foreign 
machine in point of reliability. We may 
say that to this object it was that the 
contest was mainly directed, the question 
of speed being quite a secondary consid- 
eration. Although the ultimate object of 
the trials was to promote the British 
motor-car industry and to regain for it 
that prestige which it enjoyed in years 
gone by, the entry list showed that the 
committee had considered it of primary 
importance that the public should be made 
aware of the capabilities of the motor 
vehicle in its most modern development, 
without regard to nationality. About a 
third of the competing cars were of French 
and two of American make. Comparing 
generally the cars with those in last year’s 
1,000-mile trial, a pronounced improve- 
ment is to be noticed in safety, speed and 
hill-climbing capabilities; but this year’s 
trials were much more severe. No re- 
pairs were allowed, and the cars obtaining 
full marks have accomplished over 500 
miles, running up hill and down dale, 
showing reliability in a marked degree. 
The last day of the trials was the most se- 
vere of all, the course being 11514 miles 
through a mountainous district by Loch 
Lomond. Out of the 34 cars which started 
30 were driven by petroleum, three by 
steam and one by electricity; 18 were of 
British manufacture, 11 French, three 
American and two German. Seven be- 
longed to private owners and 27 were en- 
tered by manufacturers or agents. Among 
the British cars the Motor Manufacturing 
Company is said to have obtained the best 
results. Three cars ran steadily every day, 
almost without stopping, and earned an 
aggregate of 4,488 marks out of a possi- 
ble 4,500. We trust that the excellent 
results obtained by the English-made cars 
in the latest international contest will 
stimulate British manufacturers to yet 
greater exertions in the effort to get be- 
yond the reach of foreign competition. 

A practical test of using telegraph wires 
for telegraph and telephone purposes at 
the same time is being made upon the 
Atchison, Topeka & Santa Fe Railway. 
A line for experimental purposes, two 
miles in length, has been equipped under 
the supervision of Mr. C. J. Sholes, super- 
intendent of telegraph. This line is be- 
tween Leavenworth and South Leaven- 
worth, Kan. At various points on the 
Santa Fe system test lines will be put in 
place. The object is to determine the 
practicability and cost of the invention in 
actual service. 
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Power Transmission by Electricity. 

The application of electric motors in 
manufacturing plants has become so gen- 
eral within the past few years as to de- 
mand the attention of power users in all 
lines of industry. 
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motors friction: of long lines of main 
shafting and frequently subsidiary shaft- 
ing is entirely eliminated. From the re- 
sults of tests in eight large factories in 
the United States it was shown that the 
power utilized to drive the machinery of 





Fic. 1. THREE ELeEctTrRiIc Motors ERECTED ON CEILING, OPERATING DIRECILY ON LINE SHAFTS. 


The saving in power and cost of oper- 
ation is one of the most important factors 
in favor of the electric motor. In nearly 
all manufacturing establishments a large 
proportion of the total power generated is 





production averaged but 26 per cent of 
the indicated horse-power developed, while 
in the case of the Baldwin Locomotive 
Works the return was only 20 per cent, 
the balance being consumed in transmis- 





Fic, 2.—E.Lrctric Motor AND WorM GEARING APPLIED TO PRINTING-PRESSES. 


consumed in operating the intermediate 
transmission machinery required in the 
distribution of the power from the engine 
room to the producing machinery which 
is to be run. With the use of electric 


sion. The amount of help necessary and 
cost of attendance in electrically operated 
plants is usually less than where mechani- 
cal methods prevail. 

Electric motor driving places no restric- 
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tion whatever on the position machines 
are to occupy and they can be located with 
regard to economy of production and 
floor space. It is not necessary that they 
shall be set up parallel to shafts, or ar- 
ranged in rows adjacent to each other, 
as in the case of belted transmissions. 
This feature is important as it frequently 
makes possible the more accessible placing 
of machinery and permits taking advan- 
tage of the best light without regard as 
to how power is to be applied. In the 
case of the government printing officé the 
ability in the electric drive to arrange ma- 
chinery irrespec- 
tive of line shaft- 
ing made all space 
equally valuable 
for all classes of 
work and enabled 
the government to 
add 40 presses 
which could not 
have been accom- 
modated under the 
old system. Mr. 
Vauclain, of the 
Baldwin Locomo- 
tive Works, states: 
“Were it not for 
electric driving, 
these works would 
have to cover 40 
per cent more floor 
space than they 
now do, to main- 
tain the present 
output.’ The 
elimination of 
heavy overhead 
shafting, not re- 
quired in electric 
driving, also ma- 
terially lightens 
the construction 
of buildings for 
manufacturing purposes, and enables de- 
tached buildings to be reached easily and 
economically, a result not readily obtained 
with other methods. 

The relative cost of equipping a factory 
with electric motors as against belting 
and shafting transmission depends very 
largely upon conditions and circum- 
stances, but would usually be slightly 
greater for the electric transmission. Since, 
however, buildings designed for electric 
driving may be much lighter and cheaper 
in construction, this saving would largely 
compensate for the increased difference 
in the cost of the electric plant. There are 
many cases, however, where the electrie 
transmission is less in first cost than any 
other system. It is stated that the depre- 
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ciation on the electric installation can 
readily be made less than on shafting and 
belting, and the cost of maintenance less, 
while the attention required is no greater. 
In the case of the United States Govern- 
ment printing office the benefits derived 
from the use of electric power during the 
last five years have equaled the cost of 
and maintained the entire equipment, 
while the actual saving in-coal and gas 
has been paying 10 per cent on the in- 
vestment after making an allowance of 
6.6 per cent for insurance, taxes and inter- 
est. Wherever electric motors have dis- 





Fia. 3.—E.rctric Motors Drivine Suarrs RunNIne AT RIGHT 
ANGLES TO Eacu OTHER. 


placed small steam engines, large savings 
have resulted. 

Belting and shafting transmissions ob- 
struct both light and air, while rapidly 
running belts overhead are dangerous. 
The dripping of oil and grease from shaft 
hangers is very objectionable in all fac- 
tories, and the constant agitation of dust 
and dirt caused by moving belts in many 
cases greatly injures the manufactured 
product. The improvement in the con- 
ditions of light and air in all electrically 
driven factories materially improves the 
health of employés. There is also less 
danger to bodily injury in electrically 
driven plants on account of the freedom 
from rapidly moving belts. 

Accidents to machinery in electrically 
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driven plants are usually local in their 
effect, simply stopping one or a few ma- 
chines, whereas the breaking of a belt or 
similar minor casualty in belt driving 
may require stopping an entire plant, or 
a large part of the same. In large estab- 
lishments, this matter of frequent shut- 
downs to repair belts and _ shafting 
amounts to considerable each year in 
wages and loss of production and the gen- 
eral effect is demoralizing. 

With regard to the decreased cost of 
production, on account of the improved 
conditions and economies effected in the 
saving of floor space and operating ex- 
penses realized by the introduction of elec- 
tric driving at the Baldwin Locomotive 
Works, Mr. Vauclain states: “If we 
should abandon electric driving our man- 
ufactured product would cost us from 20 
per cent to 25 per cent more for labor.” 

Various methods have been devised for 
applying and connecting motors to nearly 
all classes of service. No general plan 
can be adopted for every case, as individ- 
ual conditions govern the application best 
suited. Three general plans, however, are 
being used successfully and they may be 
classed as follows: 

In the practice of directly connecting 


the motor it becomes an integral part of . 


the driven mechanism and is mounted 
directly on the shaft which it is intended 
to operate. An example of this is illus- 
trated in Fig. 1, in which case three large 
motors are erected on the ceiling, through 
the armatures of which the line shafts 
pass without the use of couplings or con- 
nections of any kind. Experience has 
proven direct connection to be one of the 
most economical and effective methods of 
electrical application. Motors may be in 
like manner erected on the shafts of the 
individual machines. 

The method of spur or worm gearing 
becomes applicable where large reductions 
in speed are desired, and an example is 
shown in Fig. 2, where motors are geared 
through worm gears directly to each 
printing-press. This system of individual 
motor driving possesses many advantages 
over other systems for many purposes, and 
is very economical. 

The method of belting motors to groups 
of machinery is applicable where moder- 
ate speed reduction is sufficient. The use 
of the belt in this case is sometimes ad- 
vantageous and there are also classes of 
service where it relieves the shock of sud- 
den strain, such as in punching presses, 
heavy cutters, etc. All of the above sys- 
tems have their advantages under varying 
circumstances. Motors operating groups 
of machines are illustrated in Fig. 3, 
which is an example of two shafts running 
at right angles to each other driven from 
motors located at one point. The Quaker 
City Electric Company, of Philadelphia, 
Pa., is manufacturing motors of several 
types, which are peculiarly adapted to dif- 
ferent methods of application. 
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Pan-American Awards. 


Gold medals have been awarded as fol- 
lows, in the department of electricity, at 
the Pan-American Exposition in Buffalo: 


American Steel and Wire Co,, Chicago, 
New York city; electric wires and cables. 

Belding Bros., New York city; electrical 
silk. 

Delany, Patrick B., South Orange, N. J., 
apparatus for rapid telegraphy. 

General Electric Co., Schenectady, N. Y.; 
machinery and apparatus for generating and 
using electricity. 

General Electric Co., Schenectady, N. Y.; 
electric lighting apparatus. 

General Electric Co., Schenectady, N. Y.; 
electrical measuring instruments. 

Holophane Glass Co., New York city; 
Holophane glass globes. 

Kellogg Switchboard and Supply Co., Chi- 
cago; telephone systems and apparatus. 

National Carbon Co., Cleveland, Ohio; car- 
bon products. 

Niagara Falls Power Co., Niagara Falls, 
N. Y.; electric transmission plant, as illus- 
trated by model. 

Pittsburgh Reduction Co., Niagara Falls, 
N. Y.; electrical conductors of aluminum. 

Roebling’s Sons & Lu., J. A., Trenton, N. J.; 
wires and cables. (Four gold medals in 
classes 4, 10, 11, 13.) 

Safety Insurance Wire and Cable Co., 
The, New York city; electric wires and 
cables. 

Standard Underground Cable Co., 
burgh, Pa.; electric wires and cables. 

Stanley Electric Manufacturing Co., Pitts- 
field, Mass.; high-tension, alternating-cur- 
rent apparatus. 

Stanley Instrument Co., Great Barrington, 
Mass.; electric wattmeters. 

Stromberg-Carlson Telephone Manufact- 
uring Company, Chicago; telephone exhib- 
its and service. 


Pitts- 


In other departments some of the gold 
medals awarded were to the following: 


Automobile Co. of America, New York 
city; gasmobile. 

Baldwin Locomotive Works, Philadelphia, 
Pa.; steam and electric locomotives. 

J. G. Brill Co., Philadelphia, Pa.; 
and trucks for electric roads. 

Consolidated Railway Electric Lighting 
and Equipment Co., New York city; car light 
by electric power from the axle. 

De Dion-Bouton Motorette Co.; 
and quadricycles. 

Electric Vehicle Company, New York city; 
bicycles (variety and completeness). 

Electrical Vehicle Company, New York 
city; electric automobiles. 

General Electric Co., Schenectady, N. Y.; 
electric traction apparatus and system. 

Gould Coupler Co., Depew, N. Y.; car light 
by electric power from axle. 

John A. Roebling’s Sons Co., Trenton, 
N. J.; general exhibit in transportation. 

American Bridge Co., New York; steel 
structural material and steel buildings. 

E. S. Ritchie & Sons, Brookline, Mass.; 
ships’ compasses. 


cars 


bicycles 


Lunkenheimer Co., Cincinnati, Ohio; 
valves, lubricators and engine fittings. 
Becker-Brainard Milling Machine Co., 


Hyde Park, Mass.; vertical milling machine. 

Brown & Sharpe Mfg. Co., Providence, 
R. I.; automatic gear-cutting machine. 

Carborundum Co., Niagara Falls, N. Y.; 
carborundum. 

Dodge Mfg. Co., Mishawaka, 
transmission. 

Ferracute Machine Co., Bridgeton, N. J.; 
stamping machinery. 

Jenkins Bros., New York; 
water valves. 

Long & Alistatter Co., Hamilton, Ohio; 
power punching and shearing machines. 

Marinette. Iron Works Mfg. Co., Mar- 
inette, Wis.; Wallrath gas engine. 

August Mietz, New York; kerosene en- 
gines. 


Ind.; rope 


steam and 
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Morris Twist Drill and Machine Co., New 
Bedford, Mass.; machine tools. 

Niles Tool Works, Hamilton, Ohio; boring 
and turning machines. 

Otto Gas Engine Works, Philadelphia; gas 
engines. 

Pratt & Whitney Co., Hartford, Ct.; drills, 
reamers, cutters and measuring tools. 

Robbins Conveying Belt Co., New York; 
belt conveyor. 

Reeves Pulley Co., Columbus, Ind.; vari- 
able speed transmission. 

Straight Line Engine Co., Syracuse, N. pe 
steam engine. 

Chas. A. Schieren & Co., New York; leath- 
er belting. 

Struthers, Wells & Co., Warren, 1’a.; gas 
engine. 

Henry R. Worthington, Brooklyn, 
jet condenser. 


Among others, the following were 
awarded silver medals: 

American Steel and Wire Co., Chicago 
and New York; cold-drawn shafting. 

American Blower Co., Detroit, Mich.; fans 
and blowers. 


N. Y.; 


American Roller Bearing Co., Boston; roll- - 


er bearings. we 

Ball Engine Co., Erie, Pa.; steam engines. 

Buffalo Forge Co., Buffalo; punches, 
shears, forges, etc. 

Burt Mfg. Co.; Akron, Ohio; oil-filters. 

E. W. Bliss Co., Brooklyn, N: Y.; sheet- 
metal stamping and drawing machines. 

Deane Steam Pump Co., Holyoke, Mass.; 
condensers and power pumps. 

Fitchburg Steam Engine Co., Fitchburg, 
Mass.; steam engine. 

Foos Mfg. Co., Springfield Ohio; gas and 
gasoline engines. 

Green Fuel Economizer Co., 
N. J.; fuel economizer. 

Hazard Mfg. Co., Wilkesbarre, Pa.; 
rope. 

L. S. Heald & Son, Barre, Mass.; lathe 
centre grinder. 

Prentiss Tool and Supply Co., New York; 
= arrangement of exhibit of machine 
tools. 

Pratt & Whitney, Hartford, Ct.; automatic 
turret lathes, compound boring machine, au- 
tomatic toolmakers’ lathe. , 

Reeves Pulley Co., Columbus, Ind.; wood- 
split pulleys. 

Wheeler Condenser and Engineering Co., 
New York; Wheeler-Admiralty condenser 
with combined air and circulating pump. 

Weber Gas Engine Co., Kansas City, Mo.; 
gas and hoisting engines. 

American Vitrified Conduit Co., 
York; vitrified clay conduits. 

Bernard Co., E. G., Troy, N. Y.; motor- 
generator sets and accessories. 

Bullock Electric Mfg. Co., 
Ohio; dynamos and motors. 

Camp Co., H. B., Akron, Ohio; vitrified 
conduits. 

Crocker-Wheeler Co., Ampere, N. J.; dyna- 
mos and motors. 

Cutler-Hammer Mfg. Co., Milwaukee, Wis.; 
motor starters and controllers. 

D. & W. Fuse Co., Providence, R. I.; 
and fuse fittings. 

Edison Mfg. Co., Orange, N. J.; mechanical 
apparatus for recording and producing 
sound; also Edison-Lelande battery. 

Electric Storage Battery Co., Philadelphia; 
methods and appliances for the distribution 
of electric energy; also storage batteries. 

Eureka Tempered Copper Co., North East, 
Pa.; tempered copper and cast copper. 


Matteawan, 


wire 


New 


Cincinnati, 


fuses 


Gould Storage Battery Co., New York; 
storage battery. 
Hydra Double Battery Co., New York; 


dry battery. 

McRoy Clay Works, Brazil, Ind.; vitrified 
conduits. 

Northern Electrical Mfg. Co., Madison, 
Wis.; direct-current dynamos and motors. 

Queen & Co., Philadelphia; self-regulating 
X-ray tube. 

Stanley Electric Mfg. Co., Pittsfield, Mass.; 
measuring instruments. 

Wagner Electric Mfg. Co., St. Louis, Mo.; 
single-phase motors and transformers. 
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Baker Motor Vehicle Co., Cleveland, Ohio; 
electric runabout. 

Gold Car Heating Co., New York; car-heat- 
ing apparatus. 

Safety Car Heating and Lighting Co., New 
York; car-heating apparatus. 

Woods Motor Vehicle Co., Chicago; auto- 
mobiles. 

Cassidy & Son Mfg. Co., 
tric fixtures. 

Among others, the following were 
awarded bronze medals: 

American Electric Telephone Co., Chicago; 
telephone apparatus. 

American Engine Co., Bound Brook, N. J.; 
direct-connected dynamos. 

Bossert Electric Construction Co., Utica, 
N. Y.; switches. 

Brown, Harold P., New York; plastic amal- 
gam joints. 

Clark Automatic Telephone Switchboard 
Co., Providence, R. I.; automatic telephone 
switchboards. 

Incandescent Electric Light Manipulator 
Co., Boston; lamp manipulator and attach- 
ments. 

Jandus Electric Co., Cleveland, Ohio; en- 
closed arc lamp. 

Jantz & Leist, Cincinnati, Ohio; electro- 
plating dynamos and driving motor. 

sseystone Electric Co., Erie, Pa.; 
current generators. 

Morris Electric Co., New York; Morris 
rail-bonds and hydraulic splicing machines. 

Nationa: Carbon Co., Cleveland, Ohio; pri- 
mary cells. 

Onondaga Dynamo Co., Syracuse, N. Y.; 
direct-connected dynamo and electric motor. 

Peru Electric Mfg. Co., Peru, Ind.; porce- 
lain devices for electric purposes. 

Porter Battery Co., Chicago; storage bat- 
teries. 

Roche, William, New York; dry cells. 

Standard Paint Co., New York; P & B 
tape, insulating compound, and armature and 
field-coil varnish. 

Submerged Electric Motor Co., Menominee, 
Wis.; submerged electric motor and pro- 
peller. 

Toerring Co. C. J.; 
lamps. 

Waitt. & Bartlett Mfg. Co., 
ray apparatus. 

Wilhelm Telephone Mfg. Co., Buffalo; tele- 
phone apparatus. 

Garlock Packing Co., Palmyra, N. Y.; Gar- 
lock packing. 

Keasbey, Robert A., Buffalo; magnesia cov- 
ering. 

Knowles Steam Pump Works, New York; 
triplex electric pumps. 

Monarch Mfg. Co., Waterbury Ct.; safety 
engine stop valves. 

Monarch Fire Appliance Co., New York; 
“Kilfyre”’ dry powder extinguisher. 

Otto Gas Engine Works, Philadelphia; 
Otto Railroad water crane. 

Replogle Governor Works, Akron, Ohio; 
water wheel governors. 

Skinner Engine Co., Erie, Pa.; steam en- 
gine. 

Snow Steam Pump Works, Buffalo; steam 
pumps 

Underfeed Stoker Co. of America, Chi- 
cago; stokers. 

Among those receiving honorable men- 
tion were the following: 

Abendroth & Root Mfg. Co., New York; 
spiral riveted pipe. 

American District Steam Co., Lockport, 
N. Y.; underground system of steam heating 
from central station. 

Cling-Surface Mfg. Co., Buffalo; Cling-Sur- 
face. belt dressing. 

Morris Electric Co., New York; wheel-tru- 
ing brake shoe. 

Palmer Bros., Mianus, Ct.; 
gines and launches. 

Bogue, C. J., New York; photo-engraving 
electric lamps. 

Cutler-Hammer Mfg. Co., New York; print- 
ing-press electric controller. 

New England Motor Co., Lowell, Mass.; 
five-horse-power compound motor. 
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New York; X- 


gasoline en- 





October 19, 1901 


Tug vs. Cable. 


The illustration on this page shows 
what happened one day recently, when the 
harbor tugboat James D. Leary got its 
propeller tangled in an Okonite cable be- 
longing to the Narragansett Electric Light 
Company, of Providence, R. I., and run- 
ning from East Greenwich to Pattowan- 
net, R. I. When the tug tackled the 
cable it was brought up with a 


ELECTRICAL REVIEW 


Telephone Consolidation. 


A consolidation of all the independent 
telephone companies in eastern Pennsyl- 
vania has been effected in that state. It is 
stated that this will be followed by the 
merging of all the independent systems 
of the entire state of Pennsylvania with 
those of New Jersey, and which will be 
eventually connected with a proposed sys- 
tem between New York and Boston. The 





A TuGBoAT PROPELLER FOULED By CABLE. 


round turn, and, after several in- 
effectual efforts to get away, found itself 
ignominiously anchored and powerless. 
The cable was cut and the boat was or- 
dered to dry dock, where the photograph 
was taken. The attitude of the owner of 
the tugboat, who also appears in the photo- 
graph, is suggestive of a mental question 
as to whether the tug was too much for 
the cable, or the cable was too much for 
the tug. The knot illustrated is unusually 
complicated, although it is not remarkable 
for propeller vessels to pick up cables in 
this way. 
— 
Under the direction of Dr. H. W. M. 
Edmonds, of the United States Coast and 
Geodetic Survey, a magnetic observatory 
is being constructed at Sitka, Alaska. 





Consolidated Telephone Company of 
Pennsylvania is the corporate title of the 
combine. The principal offices are to be 
in Allentown, Pa. It officers are: Presi- 
dent, Robert E. Wright, Allentown; sec- 
retary, Dr. T. H. Leidy, Reading; treas- 
urer, C. M. W. Keck, Allentown. The 
board of directors has not been chosen. 
The following telephone companies are 
the ones consolidated: The People’s Tele- 
phone Company, of Wilkesbarre; Anthra- 
cite Telephone Company, of Hazleton; 
Slate-Belt Telephone Company, of Slat- 
ington; Lehigh Telephone Company, of 
Allentown; Schuylkill Telephone Com- 
pany, of Schuylkill, and the Lackawanna 
pater and Telegraph lines, of Scran- 
n. 
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A New Electric Gas Lighter. 

The Aladdin electric gas lighter has just 
been placed on the market by the Aladdin 
Manufacturing Company, of New York. 
Wherever gas is used there is a place for 
such a lighter, which by simply pressing 
the button ignites the gas. 

For gas stoves, gas logs, Welsbach and 
other mantle burners it is quicker than a 
match. The mechanism is simple, a dry 
battery furnishing the spark. 

One of these lighters, taken from stock, 
is said to have ignited the gas 6,409 times 





Exectric Gas LIGHTER. 


before its battery gave out. A new bat- 
tery was placed in it, and the lighter has 
been used 3,000 times since and is still 
working, which shows its practicability. 








Nernst Lamps at the Glasgow 
Exposition. 


On September 4 Lord Kelvin performed 
the ceremony of switching on the Nernst 
lamp installation, for the first time in 
Scotland, at the stand of the Electrical 
Company, Limited, at the Glasgow Ex- 
hibition. To witness the proceedings there 
were present Lady Kelvin, Dr. Bottom- 
ley, LL.D., and Mrs. Bottomley, Sir Wil- 
liam Preece, Geheimerath E. Rathenau, 
Mr. Oscar von Miller, Mr. J. Stottner, 


the general manager of the Electrical 
Company, Limited, and many other emi- 
nent scientists and engineers. The Nernst 
lamps, which brilliantly illuminate the 
large stand of the Electrical Company, 
will be alight every evening until the 
close of the exhibition. 


snainatilainiiveg 

The contract for the tunnel and portal 
of the large electric power plant on the 
Canadian side at Niagara Falls has been 
awarded by the Canadian Niagara Power 
Company. The price is said to be over 
half a million dollars and the work is to be 
completed by January 1, 1902. The tun- 
nel will be 2,200 feet in length and 19 
by 21 feet in diameter. It will be bricked 


throughout, the same as the tunnel on the 
American side. At the present time a 
shaft has been sunk the required depth 
and the work of excavating the tunnel 
will be begun immediately by the con- 
tractor. 








A system of wireless telegraphy has been 
tested by Lieutenant-Colonel Samuel 
Reber, U. S. A., which is said to give ex- 
cellent results. It is also stated that it 


does not infringe upon Mr. Marconi’s pat- 
ents. This system is now in use between 
Alcatraz Island and the Presidio, San 


'— 
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Plan to Connect Long Island Rail- 
road with Rapid Transit System. 


The Board of Rapid Transit Commis- 
sioners has received a plan for the connec- 
tion of the Long Island Railroad system 
with the- new underground railroad of 
New York. The Long Island Railroad 
Extension Company, which is a subsidiary 
concern of the Long Island Railroad, sub- 
mitted the plan. Mr. W. H. Baldwin, Jr., 
president of the latter company, appeared 
before the board and supported the propo- 
sition. The application was to secure 
permission to build a tunnel from Thom- 
son avenue, in the Borough of Queens, to 
connect at that point with the Long 
Island Railroad to Thirty-third street and 
Fourth avenue, and thence to a terminal 
at Long Acre Square, Manhattan. 

At both of these places it is proposed to 
establish connections between the new tun- 
nel and the rapid transit lines, which 
would be accomplished by means of sub- 
ways and staircasing. It was explained to 
the commissioners that the company was 
preparing to lay two steel tubular tunnels 
beneath the East River. Electricity would 
be the motive power used. It is intended 
to carry both freight and passengers. 
Four years would be occupied in the con- 
struction of the route according to the 
plans, and the cost would be about $5,- 
000,000. 


select 

Electric Railways in Chattanooga 

The Rapid Transit Company, of 
Chattanooga, Tenn., has recently pur- 
chased several pieces of property, includ- 
ing the right of way and road-bed of the 
steam railroad which ran up Lookout 
Mountain a few years ago, but has since 
been discontinued. This is to. be rebuilt 
for electric car service and will be a very 
interesting road, not only from an engi- 
neering point of view but it passes through 
the battle-field of “the battle above the 
clouds,” and stone breastworks erected by 
the Confederate forces can be seen along 
the route quite frequently. This line will 
connect with the electric line already in 
operation at the top of the mountain. 

The company has also purchased the 
two incline roads which are in operation 
from the foot to the summit at present. 
A line will be built from Chattanooga to 
connect with the incline to handle the 
traffic until the new electric road is com- 
pleted. 

This company also operates lines from 
Chattanooga to the National Cemetery 
and to the Chickamauga National Park, 
the site of the Chickamauga battle, be- 
sides several interurban lines to other 
places. 
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Elliott Perry Gleason. 


Mr. Elliott P. Gleason, the president 
and founder of the E. P. Gleason Manu- 
facturing Company, died, after a short 
illness, at his home in Brooklyn, on Sep- 
tember 26, 1901, in his eighty-first year. 
He was born in Westmoreland, N. H., of 
sturdy New England stock, on June 27, 
1821. At the age of fifteen he was appren- 
ticed to a tinsmith, but ill health com- 
pelled him to give up the work. He went 
to Attleboro, Mass., where he worked at 
the jeweiry business for a little while. 
From there he went to Providence, R. L., 
accepting a clerkship in a general store. 
His fertile brain evolved—in Providence— 
among early inventions, a process of letter- 





Mr. Ex.iotTr P. GLEASON. 


ing on glass, a gas tip separate from the 
pillar, a shade holder with flexible arms 
to yield to the expansion and contraction 
of the glass; before 1860 holders usually 
had rigid cast arms or were provided with 
a ring. 

In 1854 he formed a partnership, under 
the firm name of Mooney & Gleason, for 
the manufacture of gas burners and sup- 
plies for the then growing industry of gas 
illumination. The firm prospered, but in 
1867 Mr. Gleason, finding Providence too 
small for him, came to New York. In 
1871 he incorporated the E. P. Gleason 
Manufacturing Company, and branched 
out into the general fittings and appliances 
used by gas-fixture makers. 

When electric illumination was devel- 
oping, Mr. Gleason’s company was one of 
the first to make fittings and appliances 
solely adapted for electric lighting ; among 
Mr. Gleason’s electrical inventions are 
globe holders, insulating joints and many 
standard fittings. In addition to those pre- 
viously mentioned, Mr. Gleason had many 
other large manufacturing interests in dif- 
ferent lines of business. 

His life well typifies the restless, acute, 
indefatigable, successful New England in- 
ventor, whose genius lies at the base of 
so much that is finest and best in Ameri- 
can achievement in the arts and sciences. 
A number of nephews who were associated 
with Mr. Gleason in business will conduct 
the various branches as heretofore. 
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Chicago Electrical Association 
Programme. 


The following is the programme for 
the fall and winter of the Chicago Elec- 
trical Association : 

October 4—“Telephone Protectors,” by 
Samuel G. McMeen, Central Union Tele- 
phone Company. 

October 18—“The Induction Motor,” 
illustrated by stereopticon, by Wm. Hand 
Browne, Jr., assistant professor of elec- 
trical engineering University of Illinois. 

November 1—“The Storage Battery in 
Telephone Work,” by J. G. Wray, elec- 
trical engineer Chicago Telephone Com- 
pany. 

December 6—“Demonstration of High- 
Frequency Effects,’ Arthur Vaughn Ab- 
bott, electrical engineer. (Ladies’ night.) 
This meeting will be held in the Audi- 
torium of Lewis Institute, West Madison 
and Robey streets. 

January 3, 1902—“Proposed New Rat- 
ing of Incandescent Lamps,” by John D. 
Nies, instructor in electrical engineering 
Lewis Institute. 

The following are the officers for 1901: 
R. F. Schuchardt, president, 139 Adams 
street; Harold Almert, vice-president, 
1706 Dewey Court; W. J. Warder, Jr., 


secretary, 900 Warren avenue; H. G. 
Dimick, treasurer, 242 South Jefferson 
street; C. E. DeCrow, auditor; W. B. 
Hale, librarian; L. G. Bassett, J. R. 
Cravath, H. P. Clausen, directors. 

cm 


Massachusetts Street Railway Asso- 
ciation’s Annual Convention. - 








The annual meeting of the Massachu- 
setts Street Railway Association was held 
at Young’s Hotel, Boston, September 11, 
1901, and the following officers elected : 
President, Elwin C. Foster, Lynn, Mass. ; 
first vice-president, Edward P. Shaw, 
Newburyport, Mass.; second vice-presi- 
dent, Francis H. Dewey, Worcester, Mass. ; 
treasurer, Fred H. Smith, Quincy, Mass. ; 
secretary, Charles S. Clark, Boston, Mass. 
The following gentlemen compose the ex- 
ecutive committee, which was elected: 
Edward P. Shaw, Newburyport, Mass. ; 
John R. Graham, Quincy, Mass. ; Elwin C. 
Foster, Lynn, Mass.; Francis H. Dewey, 
Worcester, Mass. ; H. H. Crapo, New Bed- 
ford, Mass. ; P. F. Sullivan, Lowell, Mass. ; 
William §S. Loomis, Holyoke, Mass. ; 


Robert 8. Goff, Fall River, Mass. The 
following auditing committee was also 
elected: Horace B. Parker, Newton, 
Mass.; W. W. Sargent, Fitchburg, Mass. ; 
George W. Cook, Springfield, Mass. 
er 

The price of platinum is said to be 

higher now than ever before, being $36 


an ounce, 
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It is reported that Mr. Charles W. Morse, 
of New York, has acquired the controlling 
interest in the Rockland, Thomaston & 
Camden Street Railway, of Camden, Me. 


Lloyds Shipping Agency and the Marconi 
Company have entered upon an agreement 
by which the stations of the agency through- 
out the world are to be equipped with wire- 
less telegraphy apparatus. 


The first cable for the telephone line be- 
tween Brussels and London has been laid, 
a distance of 250 miles, 56 of which are 
under water. The cost of the construction 
of the line will be about £36,000. 


The use of electric power in place of 
steam has been resumed on the Fifth avenue 
and Bath Beach lines of the Brooklyn Rapid 
Transit Company. Through trains on these 
lines will be run across the Brooklyn Bridge. 


It is stated that the Winnipeg Street Rail- 
way Company and the Ogilvie Mining Com- 
pany have combined interests in the matter 
of bringing electric power for the operation 
of their respective machinery. This power 
will be brought from a point on the Winni- 
peg River. 


The town council of Mobile, Ala., has 
granted to the Consolidated Street Railway 
Companies an extension of their franchises 
to March 12, 1955, a term of about 12 years 
more than they previously had to run. The 
council also granted them the use of a num- 
ber of streets in the city. 


In equipping the Springfield & Xenia Rail- 
way, of Springfield, Ohio, it has been de- 
cided to use the third-rail system. The 
third rail is to be put down on the outer 
edge of the track already laid. The power 
for the i:sne will be furnished by the Day- 
ton, Springfield & Urbana line. 


It is expected that the Cape Breton Elec- 
tric Company will obtain a franchise from 
the Grace Bay council permitting it to start 
work on the construction of an electric rail- 
road through that town. This means that 
within a short time the industrial centres 
of a Breton will be belted by electric 
roads. 


The People’s Railway Company, of Wil- 
mington, Del., nas received a charter from 
the Delaware Secretary of State. This com- 
pany has a capital of $1,500,000. It is a 
merger of the Brandywine Springs Railway 
Company, the Elesmere & Wilmington Rail- 
way Company, the Park Railway Company, 
the Citizens’ Electric Railway Company, and 
the People’s Electric Railway Company. 


The following street railroads have been 
consolidated in and about Utica, N. Y.: The 
Utica Belt Line ‘& Suburban; Utica & 
Mohawk; Utica & Deerfield; Oneida Street; 
Herkimer, Mohawk, Ilion & Frankfort Rail- 
roads. The name of the consolidated com- 
pany is the Utica & Mohawk Valley Railway, 
and its capitalization is $3,000,000. The in- 
corporators have taken all the stock. 


Arrangements are now being completed 
for the location of the offices of the New 
Orleans & Carrollton Railroad, Light and 
Power Company in the Edison Electric Build- 
ing in New Orleans, La. Mr. J. K. Newman 
is the president of the consolidated concern. 
The capital stock of the new company is 


$7,500,000 divided into 75,000 shares of $100 
each, 50,000 shares of which are preferred 
stock. 


The Birmingham Railway, Light and 
Power Company, of Birmingham, Ala., has 
been granted a franchise to operate lines 
over additional streets and avenues in that 
city. Mr. Jemison, president of the com- 
pany, has stated that it intends to spend 
$2,500,000 in the improvement of the street 
railway system there and that about two 
years’ time would be required to complete 
the work. 


Comstock Brothers, Detroit, Mich., have 
gained possession of the Cincinnati, George- 
town & Portsmouth Railway. This railway 
will now be changed to standard gauge and 
equipped with electricity. The road now 
ends at Georgetown, but it will be extended 
to Ripley at once, and later on to Ports- 
mouth, Ironton and other points. Mr. A. 
W. Comstock will succeed Mr. Ralph Peters 
as president of the road. 


All the properties of the Everett-Moore 
Syndicate are being consolidated into the 
Lake Shore Electric Railway Company. An- 
nouncement has been made that a sleeping 
car service will be installed between Cleve- 
land and Detroit. The cars will be roomy 
and comfortable, and will be splendidly 
heated and lighted throughout. The interior 
furnishings will be such as to compare 
favorably with Pullman and Wagner sleep- 
ers. 


It is stated that it has now been practi- 
cally settled that the Colorado & Southern 
Railroad will install electricity as a motive 
power on all its suburban lines running out 
of Denver. An expert was sent to Europe 
to investigate the various electric systems 
in use in Berlin and other cities during the 
summer. This expert has returned recently 
and his report was favorable to the change 
to electricity and he stated that the change 
would not involve a cost which the railroad 
could not sustain. The suburban lines on 
which this change is to be made are five 
in number, entering Denver from different 
directions. 


The Consolidated Telephone Companies 
of Pennsylvania is the title of a company 
which is to operate under the charter of the 
Schuylkill Valley Telephone and Telegraph 
Company, of Reading, which has been or- 
ganized in Allentown, Pa. Mr. Robert E. 
Wright has been elected president. The 
directors will be chosen later. Seven inde- 
pendent telephone lines from Scranton to 
Philadelphia have been merged. The capi- 
tal stock is $4,000,000. The companies con- 
solidated are the Lackawanna, of Scranton; 
People’s, of Wilkesbarre; Anthracite, of 
Hazleton; Slate Belt, of Bangor; Lehigh, 
of Allentown; Schuylkill Valley, of Read- 
ing, and the Inter-State, of Philadelphia. 


Investigations which have been made by 
Mr. J. N. Hill, the eldest son of President J. 
J. Hill, have convinced President Hill that 
there is a great saving to be made in oper- 
ating trains by water power conveyea in the 
form of electricity. At first the operation of 
trains by electricity in the Cascade Tunnel, 
a distance of about two and one-half miles, 
was contemplated. It is reported that now 
electric power will be used to operate the 
portion of the road extending from Leaven- 
worth to Skykomish, a distance of sixty- 
six miles. It is said that if the electric mo- 
tors are a success they will be immediately 
operated from Everett to Wenatchee, a dis- 
tance of 141 miles, and eventually extended 
to include the entire mileage of the system. 
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[ ELEcTRIC RaiLways | 


Trolley cars have begun running between 
Oneonta and Cooperstown, N. Y. 





The work on the Wylam electric line 
in Pratt City, Ala., is being pushed by a 
large force of men. 


Mr. D. F. Keenan has received the con- 
tract to construct the Latrobe Street Rail- 
way in Latrobe, Pa. 


News comes from Winston, N. C., that 
the survey of the railway from that place to 
Wadesboro is soon to begin. 


A franchise to construct and maintain an 
electric railway in Gouverneur, N. Y., has 
been granted to Mr. Charles McCarty. 


The power for the Sandusky & Interurban 
line in Sandusky, Ohio, will be furnished 
from the power-house at Bath Beach. 


A franchise has been granted to the Kan- 
sas City, Parkville & St. Joseph Electric 
Railway through Buchanan County, Mo. 


Contracts have been given out by the 
Greensburg & Southern Electric Railway for 
the building of the track to Youngwood, Pa. 


The capital stock of the Las Vegas-Hot 
Springs Electric Railway in New Mexico 
has been increased from $200,000 to $350,- 
000. 


News comes that the work of constructing 
the trolley line which is to be built between 
Schenectady and Amsterdam, N. Y., will be 
begun this fall. 


Mr. George J. Hurd has filed an applica- 
tion with the city clerk of Janesville, Wis., 
to build, operate and maintain an electric 
line in that city. 


Work upon the street railway in St. Al- 
bans, Vt., is now being pushed rapidly. There 
was a slight delay because of the non-arrival 
of steel rails caused by the steel strike. 


A new company, known as the Southern 
Michigan Traction Company, consisting of 
Cleveland capitalists, has been organized to 
build a railway from Grand Rapids, Mich., 
to Plainwell. 


The contract for grading and masonry be- 
tween Wheaton and Elgin, IIll., for the Elgin 
branch of the Electric Railway Company, 
has been granted to Bracy, Howard, Foster 
& Company, of Chicago, IIl. 


A charter has been granted to the Cone- 
maugh Valley Street Railway Company to 
build a trolley line from Ebensburg to Johns- 
town, Pa. Mr. Robert H. Murphy is among 
those interested in the line. 


Petitions are being circulated in Blooming- 
ton, Ill., for the right of way for an exten- 
sion of the Bloomington & Normal Street 
Railway lines to furnish transportation in 
the southeast part of the city. 


The town council of Burrillville, R. I., is 
considering the matter of granting a fran- 
chise to the Columbian Street Railway Com- 
pany for a line from the Statesville termi- 
nus of the Woonsocket system to Pascoag. 


The Auburn Interurban Electric Railway 
Company has filed a certificate of extension 
of its route from Skaneateles to Marcellus 
witn the Secretary of State of New York. 
The extension will be mainly over private 
lands. 


The village board of Northport, N. Y., has 
granted a franchise to the Northport Trac- 
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tion Company. The Traction company has 
for its object the building of a trolley road 
between Northport and the East Northport 
station. 


A charter to build an electric railway from 
Rushville, Ill., to Hardin, a distance of 130 
miles, has been applied for by Messrs. 
Robert W. Gardner, C. H. Kastel and others. 
It is estimated that the road will cost about 
$1,000,000. 


Work will be begun at once by the Union 
Traction Company on an automobile power 
plant on the line of the Philadelphia & 
Newtown & New York Railroad to supply 
power to the new Frankford and Falls of the 
Schuylkill line in Pennsylvania, which is 
to be opened shortly. 


At a meeting of the board of county com- 
missioners of Wyandotte County, in Kansas 
City, Kan., a franchise was granted to Mr. 
William Lacklin to construct and operate 
an electric railway from Rosedale to the 
Johnson County line, a distance of some- 
thing over two miles. 


Mr. H. C. Runyon states that a fully 
equipped trolley line will be in operation 
between Plainfield and South Plainfield, 
N. J., before the coming winter is over. As 
soon as the consent of property owners and 
a franchise have been granted the building 
operations will be commenced. 


The stockholders of the Worcester Trac- 
tion Company, which controls the street 
car lines in Worcester, Mass., have met in 
Newark, N. J., and taken preliminary steps 
toward winding up the affairs of the com- 
pany. A resolution has been adopted which 
provides for canceling nearly all of the pre- 
ferred stock. 


Mr. William W. Randolph, of New York, 
who is the consulting engineer for the syndi- 
cate which recently secured control of the 
Wilmington Seacoast Railroad, is in Wil- 
mington, N. C., looking over the field in 
connection with a scheme for converting the 
Seacoast Railroad into a trolley line from 
Wilmington to Wrightsville Beach. 


A mortgage has been executed by the 
Asheville & Weaverville Street Railroad and 
Power Company, in Asheville, N. C.,for $150,- 
000, to the Royal Trust Company, of Chi- 
cago. The amount is to be secured in bonds. 
It is reported that the capitalists who are 
interested in the electric road enterprise 
are considering the extension of the road 
from Asheville to Burnsville. 


Those interested in the trolley line from 
Worcester, Mass., to Providence, R. I., have 
petitioned for a charter in Massachusetts, 
granting them the right to build the road 
from Worcester through the towns of Mill- 
bury, Sutton and Douglas to the Rhode Isl- 
and state line. Messrs. James W. Stock- 
well and Henry B. Bullard, of Sutton, Mass., 
are among those interested in the new line. 


The Carroll Electric Company, of Fish- 
kill Landing, N. Y., has been consolidated 
with the Citizens’ Street Railway Company. 
The board of directors will be the present 
officers of the railway company with the ad- 
dition of Mr. William Carroll. It is said 
that the capacity of the electric light con- 
cern will be increased by the new organi- 
zation and about $20,000 spent in improve- 
ments. 


The Union Railway Company, of New 
York, has been granted a franchise by the 
.city council for a trolley railroad across 
Central Bridge from 155th street and Eighth 
avenue to Jerome and Sedgwick avenues, 
which is intended to form a connecting 
link between the Eighth avenue line of the 
Metropolitan Street Railway, the West Side 
Elevated Railroad and the Jerome Avenue 
line of the Union Railway in the Borough 
of the Bronx. 
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Messrs. White & Coughlin, contractors, 
are rebuilding the electric light plant at the 
Glens Springs Sanitarium, New York. 


Mr. G. O. Saunders, who has a winter 
home in Hamlet, N. C., has gone north to 
buy the machinery for a new electric light 
plant which is to be put in operation in that 
place. 


Mr. A. A. Atkinson, of the Toledo Trac- 
tion Company, of Toledo, Ohio, is arranging 
to furnish light and power to the factories, 
stores and private dwellings on and near 
East Broadway. 


At a meeting of its directors the Economy 
Electric Company, of Warren, Ohio, has de- 
cided to build an addition three stories high 
and thirty by eighty feet for the purpose 
of enlarging its plant. 


The Pomeroy-Mandelbaum Syndicate has 
purchased the Norwalk Gas and Electric 
Company, of Norwalk, Ohio, which had a 
capital stock of $125,000 and a bonded in- 
debtedness of $110,000. 


The Adams Brothers Company, in Findlay, 
Ohio, has had ground broken for its electric 
light plant with which it will illuminate its 
foundry, factories and boiler plant. It is 
to be a finely equipped plant. 


The bids on contracts for putting in elec- 
tric plants in Tullahoma, Tenn., have been 
opened by the electric light and waterworks 
commissioners. There were twenty-seven in 
all. The decision of the commissioners has 
not been made public. 


During the time while the washout of the 
new electric light plant is being repaired 
in Fredericksburg, Va., arrangements for 
lighting the city have been- made. About 
six weeks will be required to repair the 
damage. The cost will be about $3,000. 


The contract of the Depere Electric Light 
and Power Company, which has supplied 
light for the Green Bay Electric Light Com- 
pany, in Green Bay, Wis., has been discon- 
tinued. All the power of the plant in that 
city will now be used for local power service. 


The property belonging to the Faribault 
Consolidated Gas and Electric Company, of 
Faribault, Minn., has been sold at public 
auction by order of the United States Cir- 
cuit Court, to Mr. George C. Hollister, a 
banker of New York, for $25,000. Originally 
this plant, which was modern and well 
equipped, cost about $125,000. 


A large number of poles are being received 
by the Electric Light Company, in Jackson- 
ville, Fla. The poles are being erected as 
rapidly as possible and the public and pri- 
vate houses wired. Good progress is being 
made on the power-house plant. Under the 
contract with the city it is to be in opera- 
tion by January 1, 1902, but this date may 
be considerably anticipated. 


Judge Campbell has made a proposition to 
furnish the city of Riverside, Cal., with elec- 
tric power. The minimum amount to be 
furnished was 200 horse-power for thirty 
years at a special price per horse-power. 
At the end of the term the plant, transmis- 
sion line, etc., was to be turned over to the 
city at no expense to Riverside and in as 
good condition as when it was installed. 


An application for a corporation to be 
known as the People’s Light and Power Com- 
pany has been filed in the office of the clerk 
of Hamilton County, Tenn., by Messrs. 
Joseph H. Warner, Edwin Warner and 
others. The purpose of the company is to 
manufacture electric light and generate elec- 
tricity for motive power, electrotyping, heat- 
ing houses, ete. The capital stock is fixed 
at $200,000. 


The Keystone Telephone Company, of 
Philadelphia, has received a franchise from 
the council of Ridley Park, Pa. 


Good progress is being made upon the 
work of extending the lines of the Iron 
aaaee Telephone Company in Cass Lake, 

nn. 


The Interstate Telephone Company has 
received the right of way through the town- 
ship from the Greenwich Township Com- 
mittee of New Jersey. 


The plant of the Home Telephone Com- 
pany in Gazette, N. J., will soon be sold 
under foreclosure of the mortgage bonds 
po the Interstate Telephone Company 
olds. 


The wires of the Glen Telephone Com- 
pany on West Fulton and Bleeker streets, 
in Gloversville, N. Y., will soon be placed 
under ground in conduits which are now 
being constructed. 


The contracts covering all the services by 
the Western Union Telegraph Co. with the 
Baltimore & Ohio, Chesapeake & Ohio and 
Norfolk & Western Railways are said to 
have been renewed substantially on the old 
provisions. 


The Southern Bell Telephone Company 
has estimated the cost of laying the con- 
duits over certain streets of Montgomery, 
Ala., including the purchase of cables, at 
$100,000. Between $40,000 and $50,000 of 


‘this amount has already been expended. 


The Watkins Telephone Company, in Wat- 
kins, N. Y., will soon begin the construction 
of a new telephone line there. This com- 
pany was originally the New Century Tele- 
phone Company, of Cleveland. Over 300 
subscribers are said to have been secured in 
Watkins. 


Steps have been taken by prominent men 
of Bolivar, N. Y., for the formation of a 
local telephone company. As yet the organi- 
zation has not been completed, but every- 
thing thus far is decidedly in its favor. It 
is expected that long-distance connections 
will be made at Wellsville through the toll 
lines of the Inter-Ocean Telephone and Tele- 
graph Company. This will put Bolivar into 
communication with a large portion of the 
state and be a valuable service for the 
Bolivar merchants, 


An arrangement has been concluded with 
the Western Maryland Telephone Company, 
of Carroll County, by the Maryland Tele- 
phone Company, of Baltimore, by which the 
lines of the two companies are to be con- 
nected. Work ‘on the connecting line has 
already been commenced at three points. 
By this arrangement the patrons of the 
Western Maryland Company will be able to 
communicate by telephone with the sub- 
scribers of the Maryland company at Balti- 
more and vice versa, 


The Independent Telephone Company at 
Wellsville, N. Y., under the management of 
Mr. H. W. Savidge, is reported to be steadily 
increasing its business. The farmers in the 
neighborhood of Wellsville are rapidly be- 
coming educated to the value of the tele- 
phone, and it is expected that within a short 
time the territory in this neighborhood will 
be covered with farm lines. The line of the 
Inter-Ocean Telephone and Telegraph Com- 


pany is now being rapidly extended 
west from Wellsville. It will connect with 
Wellsville, Belmont, Friendship, Cuba, 


Olean, Salamanca, Little Valley, Cattaraugus, 
Randolph and Jamestown and all inter- 
mediate points, with a view to giving a 
complete long-distance service for the west- 
ern part of the state, particularly on points 
on the Erie Railroad. 
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(ELECTRICAL SECURITIES 


[ LEGAL NOTES } 


[ PERSONAL MENTION ] 





The general industrial situation has re- 
mained without much change during the 
past week. The money situation is some- 
what easier, and the outlook in respect to 
finances quite satisfactory. In reviewing 
the situation the Wall Street Journal said: 
“The week brought an advance in the av- 
erage price of 20 railway stocks from 106.20 
to 109.48. Twelve industrials rose from 63.48 
to 65.91. The advance was brought about by 
professional operators who saw opportunity 
for a turn on the short interest. They were 
helped by the increase in the acchison divi- 
dend, and utilized various rumors in regard 
to railway deals. It is known that there are 
plans for some rearrangement of the North- 
ern Pacific, Great Northern system, and, 
while they are not likely to mature im- 
mediately, enough is known of what is pro- 
posed to make a basis for rumor.” 

As the time approaches for the meeting of 
Congress, political questions are being dis- 
cussed with more or less effect on financial 
operations, There seems to be considerable 
enthusiasm on the part of a number of the 
leading members of the Republican party 
over the scheme of reciprocity treaties with 
foreign nations; it is somewhat doubtful, 
however, if anything very tangible will be 
done this winter. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
OCTOBER 12. 


New York: Closing. 
Brooklyn Ru Tou. ccc ccccwecwcceccs 60% 
CON NGER. fics Kemi de en we eee eps 216% 
Cet. WCC s. occ cccceccseenecstoees 254% 
WARNE SEE oo ciwreiess tn aes + ee eesene ds 11936 
pO OS ere r cae 156 
Kings Co. Blot... ...-cccccccccces 195 
Ne Vos dc TOL. OG. on ce cecctcves 165 
Telep., Tel. & Cdl. Cov... ..cccceee 6 

Chicago, October 12: Closing. 
Chicago Edison Light............. 162 
Central Union Telephone..... Ree. | 
CICERO TOD. cs cicestessecceces 253 
Wis BMGs cavercececenccunewecnes 17 
Wt, EN cso 66 eee cececcneess 8 
Metropolitan Bil... .csccccccccccce 9156 


At a meeting of the stockholders of the 
Central Union Telephone Company, the is- 
sued capital stock was reduced to -$3,481,500, 
one-half of its present amount. There were 
no votes cast against the action. This ac- 
tion is in accordance with the plan adopted 
by the directors of the company to place the 
affairs of the company on a sound financial 
basis. It is understood that a subsequent 
meeting of the stockholders will be held to 
vote upon the question of increasing the 
stock of the company in order that money 
needed for tne development of its business 
may be secured. 

The Chicago Telephone Company paid a 
dividend of 3 per cent on October 9. 


Boston, October 12 : Closing. 
Be Pete Be TOh:. « cisicecnteevescaive 159% 
NON MEE diate kb xu odes ¢6n cb ee aelt 39 
INGE MR EO 6 oo secctbebsees stems 135 
De CO lee sc bo ckveescacsesocus 36 
WGI (ERE DE. cewecccscsvecs 72 
Oe ee errr ee 250 


The Edison Electric Illuminating Com- 
pany, of Boston, has declared its regular 
quarterly dividend of 2% per cent, payable 
November 1 to stockholders of record Oc- 
tober 14. 


Philadelphia, October 12 : Closing. 
Wilee. Co. Of America... ...ccccccss 6% 
Philadelphia Elec................. 5% 
i EPMO snc vase weseieceines 28% 
NUE GN ssp oaces ¢ ace <ivceinee 114 
MEO TI Oe 0 ook s oad cteese de 63 


Elec, Stor. Bat. pf...ssesessereery 68 


OCCUPATION OF SIDEWALK WITH 
TELEPHONE MATERIAL NOT ADDITION- 
AL BURDEN UPON FEE—The occupation 
of a sidewalk with a trench and pipes for a 
conduit for telephone wires is held, in Vo- 
burn vs. New Telephone Company, Ind., 52 
L. R. A. 671, not to be an additional burden 
upon the fee, which entitles the abutting 
owner to compensation, although it is laid 
so close to the line of the abutting property 
as to interfere with intended areas under the 
walk. 


STREET RAILWAY COMPANY LIABLE 
FOR DEFECT IN STREET CAUSED BY 
PROJECTION OF RAILS—In Groves vs. 
Louisville Railway Company, Ky., 52 L. R. 
A. 448, a street railway company is held to 
be liable for a defect in a street caused by 
the projection of the rails, although they 
were originally properly laid, where the 
surface of the street has fallen away from 
them. The authorities on the question of 
the liability of a street railway company for 
defect in track or street are collated in a 
note to this case. 


CONSOLIDATION OF STREET RAIL- 
WAY LINES NOT VIOLATION OF CON- 
STITUTIONAL PROVISION—It is held in 
Wood vs. Seattle, Wash., 52 L. R. A. 369, 
that the consolidation of street railway lines, 
authorized by ordinance because the public 
interests seem to demand it, is not in viola- 
tion of a constitutional provision prohib- 
iting monopolies, trusts and combinations 
of companies for the purposes of fixing 
prices, or limiting production, or regulating 
transportation of any product or commodity. 
A note to this case reviews the authorities 
on the right of corporations to consoli- 
date. 


TELEPHONE COMPANY LIABLE FOR 
ACCIDENTS CAuSED BY POLE WHICH 
SUPPORTS ITS WIRES—It is held in 
McGuire vs. Bell Telephone Company, N. Y., 
52 L. R. A. 437, that a decayed pole which 
fell and injured a lineman in the employ of 
a telephone company, although it did not 
belong to it, but was used under a contract 
with its owner, it does not relieve the com- 
pany from liability for injuries caused by 
the fall, if it had undertaken to make a 
special inspection of its poles, and the de- 
fective pole formed part of its permanent 
line, while the owner had made no agree- 
ment to maintain it securely. 





[ MiSCELLANEOUS } 


THE SPRAGUE ELECTRIC COMPANY 
recently held its annual meeting and re- 
elected the following officers for the ensu- 
ing year: John Markle, president; Edward 
C. Platt, first vice-president; Allan C. Bake- 
well, second vice-president; Harry R. Swartz, 
secretary and treasurer. 


AT THE PAN-AMERICAN EXPOSITION 
one of the unique features is a log cabin 
snugly constructed in the clump of trees 
not far from the art gallery. This is a point 
of entertainment and is presided over by 
Rudolph Cermack, “steward of the log 
cabin.” The Pan-American officials have 
found this a pleasant resting spot for odd 
moments and a place to take their dis- 
tinguished visitors. The log cabin is an 
artistic edifice and is most comfortably fur- 
nished. Its contents are the gifts from the 
various friends of the directors and, from 
sandwiches to champagne, are free to all 
who have the entree. During the recent Edi- 
son convention in Buffalo several of the 
electrical officials visited the log cabin 
through the courtesy of Mr. Charles R. 
Huntley, of Buffalo, and Dr, W. M. Habir- 
shaw, of New York, 





MR. FRANKLIN W. KOHLER, well known 
in electrical circles, has accepted the posi- 
tion of Chicago manager for the Milwaukee 
Electric Company, and is established in the 
Fisher Building. 

MR. ANDREW CARNEGIE has offered to 
give $125,000 to the Glasgow Technical Col- 
lege toward the $200,000 necessary to com- 
plete the required fund of $750,000 for the 
improvement of that institution. 

MR. O. L. REMINGTON, who is the Aus- 
tralian representative of the Diamond 
Meter Company, of Peoria, Ill., is making a 
tour of the United States looking up elec- 
tric possibilities and developments in their 
relation to the trade. 

MR. G. M. COLE, of Youngstown, Ohio, 
who is in charge of the work of constructing 
the new electric light and power station 
and the engineering work for the Youngs- 
town & Sharon Street Railway Company, 
has returned from a trip to the East. 

MR. JOHN H. FINNEY, late of Washing- 
ton, D. C., has been appointed western sales 
manager of the Stanley Electric Manufactur- 
ing Company, with offices in the Monadnock 
Block, Chicago. Mr. V. W. Bergentnal, for- 
merly of Pittsfield, Mass., will be engineer 
of the western sales office. 


MR. H. C. ADAMS, Jr., formerly secretary 
of the Phillips Insulated Wire Company, of 
Pawtucket, R. I., has resigned to accept the 
position of New York manager of the Peru 
Electric Manufacturing Company, of Peru, 
Ind. Mr. Adams is widely known in elec- 
trical circles and will assume his new duties 
November 1. 

MESSRS. WALLACE D. LOVELL anp 
GENERAL MANAGER A. E. MacREEL, of 
the Exeter & Hampton Street Railway, have 
been in Portsmouth, N. H., regarding mat- 
ters relating to the new electric light and 
power plant there. Mr. Lovell states that 
the work of constructing the plant will be 
begun very shortly. 

MR. A. W. BRYANT, who is the consult- 
ing engineer of the Rhinelander Mutual Tele- 
phone Company, has been in Grand Rapids, 
Mich., inspecting the construction of the 
new system which is being placed in Grand 
Rapids. Mr. Bryant has nearly completed 
the exchange of the Rhinelander Mutual 
Telephone Company, which was formed last 
spring. This new exchange will have 250 
telephones and cost about $14,000. 


MR. JAMES FERGUSON, formerly gen- 
eral superintendent of the Municipal Electric 
Light Company, of Brooklyn, N. Y., and, 
after the amalgamation, superintendent of 
the Edison Electric Illuminating Company, 
has accepted the position of general super- 
intendent and consulting engineer of the 
McRoy Clay Works, Brazil, Ind. Mr. Fer- 
guson has for years been identified with the 
electrical interests of Brooklyn in all lines 
of construction and operation, and it is safe 
to say that he will handle the manufacture 
of McRoy conduits as capably as he has their 
installation. 


( AUTOMOBILE NoTE | 


A new use for motor cars has been dis- 
covered by Dr. Dawson Turner, who is vice- 
president of the Scottish Automobile Club. 
Dr. Turner thinks that the automobile has 
a great future in administering the open- 
air treatment to consumptive patients. He 
has been much impressed by the beneficial 
effects produced by a thirty to fifty-mile 
ride. By this ride the appetite is increased 
and the sleep improved and a healthy glow 
is heightened, which after a few days’ treat- 
ment tends to become permanent. The tend- 
ency to cough is much diminished. The 
patient should be placed in the front of 
the car to avoid as much as possible the 
dust which is thrown up by the wheels. 
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[ INDUSTRIAL ITEMS |] 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, is advertising Adams-Bagnall three 
and one-half ampere arc lamps for all cir- 
cuits to meet gas or gasoline competition. 

THE MONTAUK FIRE DETECTING 
WIRE COMPANY has just completea a fine 
installation of its wire in the Manhattan 
Theatre, Thirty-third street and Broadway, 
New York city. 


THE WESTINGHOUSE ELECTRIC AND 
MANU}LACTURING COMPANY, of Pitts- 
burgh, Pa., is reported to have secured a 
substantial contract for the electric equip- 
ment of the shops of the Buenos Ayres & 
Rosario Railway. 


THE CRESCENT MANUFACTURING 
COMPANY, 134 Van Buren street, Chicago, 
is placing on the market a cord spool which 
regulates the height of pendent incandescent 
lights, doing away with the loop in the 
arrangement, and simple enough to be used 
by anybody. 


M. VICTOR DOURIN, 28 Rue de la Mon- 
tagne, Bruxelles, Belgium, is in the market 
for all electric railway supplies and desires 
that catalogues of manufacturers be for- 
warded to him, particularly for commuta- 
tors, armature coils and electrical supplies 
of a like nature. 


THE BISHOP GUTTA PERCHA COM- 
PANY is so occupied with its high and spe- 
cial insulations that it does not endeavor to 
compete for ordinary house wire, but it 
claims that the genuine rubber as used by it 
is not too good for cars and central stations. 
A specialty is made of extra flexible. 


THE H. CHAUNON COMPANY, of Chi- 
cago, continues to find a ready demand for 
its Ajax transmission rope. The company 
claims that the material used and the 
method of manufacture make the Ajax the 
most powerful and economical rope for 
transmission of power in existence. 


THE D. A. KUSEL TELEPHONE AND 
ELECTRIC COMPANY, St. Louis, has 
been obliged, on account of a gratifying in- 
crease in its business, to move into a larger 
factory building. The company is now lo- 
cated at 1119 Pine street, St. Louis. Mr. D. 
A. Kusel, head of the firm, is one of the 
pioneers in the telephone business. 


THE WESTERN ELECTRICAL SUP- 
PLY COMPANY, of St. Louis, Mo., has re- 
cently gotten out a novelty in the medical 
battery line. It is a complete medical bat- 
tery with all attachments, contained in an 
aluminum case seven inches long and two 
inches in diameter. It is very compact and 
can be easily carried in the pocket. 


RUMSEY & SIKEMEIER COMPANY, St. 
Louis, which has recently added a complete 
electrical supply department to its hard- 
ware business, has found its present quarters 
too small. A large six-story brick and stone 
building on the corner of Nineteenth and 
Pine streets has been purchased by this 
firm, and will be occupied as soon as im- 
provements can be made. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, of Chicago, reports a 
shipment of thirty-seven switchboards for 
the last week in September and the first 
week in October, thirteen of which were 
magneto and the remaining common bat- 
tery boards. The shipment for Saturday, 
October 5, alone, was eight switchboards, 
five of which were magneto, and three com- 
mon battery. 


MR. I. P: FRINK, 551 Pearl street. New 
York, N. Y., reports a fresh importation of 
fine French silk and velvet flowers, used for 
cecorative purposes on electric lamps. Mr. 
Frink has not been able to get any of these 
for some time, but now has a fine assortment 
of same on hand, in poppies, fleur de lis and 
roses, in a good variety of colors—all the 





ELECTRICAL REVIEW 


delicate tints of old rose, pink, yellow, 


lavender, red, etc. 


THE H. P. CAMERON ELECTRICAL 
MANUFACTUR.,.vG COMPANY, formerly of 
Syracuse, N. Y., has established itself at 
Ansonia, Ct. This company announces that 
the change enables it to better serve its cus- 
tomers and that it is now equipped to fur- 
nish promptly assembled commutators, 
either new or refilled, armature coils, solid 
sheet mica and segments and pure copper 
commutator segments. It also has facilities 
for rewinding armatures and electrical ma- 
chinery repairs. 


THE UNITED STATES GEOLOGICAL 
SURVEY has prepared charts which show 
the mineral products of the United States 
from 1891 to 1900 inclusive. Any one desiring 
them may obtain them by addressing Mr. 
Charles D. Walcott, director of the Survey. 
This chart is issued in advance of the re- 
port on the mineral resources of the United 
States, 1900, which will be ready for distri- 
bution about November 1, copies of which 
may be obtained through a senator or repre- 
sentative in Congress. 


THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, of Cincinnati, Ohio, has 
received a portion of the important contract 
for the electrical equipment on the Pacific 
coast of the Portland Cement Company’s 
projected plant at Vancouver, British Colum- 
bia. The contract amounts to upward of 
$80,000, and calls for three 750-kilowatt gen- 
erators for general power purposes and 
about 60 motors varying in size from seven 
and one-half horse-power to 150 horse-power. 
They are to be utilized for driving the ma- 
chinery in the plant. 


FRANK H. STEWART & COMPANY, of 
Philadelphia, Pa., is issuing a very at- 
tractive catalogue known as Catalogue No. 
8, for the purpose of describing its electric 
household supplies, especially electric bells, 
electric gas lighting appliances, telephones, 
telegraph and speaking tubes. This company 
is prepared to make prompt shipments and 
carries a Jarge and complete stock of all 
kinds of electrical supplies, such as batteries 
of many different types, many different 
kinds of electric bells, push-buttons, 
switches, burglar alarms, alarms’ with 
clock attachments, etc. 


THE STROMBERG-CARLSON'- TELE- 
PHONE MANUFACTURING COMPANY, 
Chicago, Ill., has been awarded a gold medal 
by the Pan-American Exposition. This com- 
pany placed an exchange on the grounds of 
the Pan-American Exposition for service be- 
tween the officials and various buildings 
throughout the grounds. The plant was put 
in operation before the opening of the expo- 
sition and has given fine service con- 
tinuously without interruption. It is said 
that the Stromberg-Carlson Telephone Manu- 
facturing Company is manufacturing more 
than 100,000 instruments annually for large 
and small public exchanges. 


CABLE TESTING APPARATUS FOR 
TELEPHONE COMPANIES—The larger 
telephone companies recognize the fact more 
fully than ever before that it is necessary 
to make frequent tests of insulation and 
capacity to determine whether their cable 
systems are in proper condition. Morris E. 
Leeds & Company, of Philadelphia. working 
in conjunction with Mr. Henry W. Fisher, 
of the Standard Underground Cable Com- 
pany, Pittsburgh, have brought out a series 
of cable testing outfits that have been most 
highly prized by such telephone engineers 
as have had opportunity to use them. Re- 
cently Mr. James G. Biddle, of Philadelphia, 
who is sole selling agent for Morris E. 
Leeds & Company, took important orders 
for cable testing equipments from the Kev- 
stone Telephone Company, Philadelphia, 
and the Interstate Telephone Company, 
Trenton, N. J. The apparatus purchased by 
these companies is fully described in special 
catalogue 360, which can be obtained 
without charge by addressing Mr, Biddle. 
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[ NEW INCORPORATIONS | 


' LEWISTON, PA.—Suburban Electric Com- 
pany. $1,000. 
TRENTON, N. J.—Watern River Electrica] 





Company. $200,000. 
BATAVIA, OHIO—Citizens’ Telephone 
Company. $50,000. 


LEWISTOWN, PA.—Granville Electric 
Light Company. $1,000. 


REEDSVILLE, PA. — Reedsville Electric 
Light Company. $1,000. 


CHATTANOOGA, TENN.—People’s Light 
and Power Company. $200,000. 


RIVERSIDE, CAL.—Riverside Power 
Company. $250,000. Directors: C. W..Rog- 
ers, J. H. Barbour and others. 


CHICAGO, ILL.—Automobile Company of 
Illinois. $25,000. Incorporators: Joseph 
Grove, E. J. Hubbard and others. 


TORONTO, OHIO—Leader Automobile and 
Engine Company. $25,000. Directors: S. 
E. Van Camp and W. J. Cummings. 


SEATTLE, WASH.—Seattle City Railway 
Company. $500,000. Incorporators: James 
S. Goldsmith, Scott Calhoun and others. 


ZANESVILLE, OHIO—The Zanesville 
Telephone and Telegraph Company has in- 
creased its capital stock from $200,000 to 
$250,000. 


BISMARCK, N. D.—Bismarck Telephone 
and Electric Company. $100,000. To do a 
general telephone business. Incorporators: 
James Serne and others. 


HAMILTON. OHIO—Hamilton, Eaton & 
Richmond Traction Company. $200,000. 
Mr. John J. Hall, of Dayton, Ohio, is the 
president of the company. 


INDIANAPOLIS, IND. — Indianapolis, 
Shelbyville & Southeastern Traction Com- 
pany. $600,000. Directors: Edward K. Ad- 
ams, Thomas E. Goodrich and others. 


ALBANY, N. Y.—Poughkeepsie Light, 
Heat and Power Company. $500,000. To 
manufacture gas and electricity. Directors: 
William B. Goodwin, Moses Ely and others. 


SPRINGFIELD, ILL.—Oak Park Yaryan 
Company. $300,000. The men interested in 
the company are: E. A. Cummings, Charles 
E. Bolles, Willis S. Herrick and other citi- 
zens of Oak Park, III. 


NEWARK, N. J.—The P. T. Motor Com- 
pany. $100,000. To acquire, manufacture 
and construct boats and vehicles for carry- 
ing passengers and freight, and to deal in 
electric, compressed air, oil and gas motors. 


UHRICHSVILLE, OHIO—The Uhrichs- 
ville, White City & Newcomerstown Railway 
Company. $10,000. To operate an electric 
railway through vhrichsville, Gnadenhut- 
ten, Port Washington and Newcomerstown. 


ALBANY, N. Y.—Westchester Traction 
Company. $200,000. To operate a street sur- 
face electric road from Ossining to Pleas- 
antville, Westchester County, five miles. Di- 
rectors: Thomas F. Barrett, Harry M. Shaw 
and others. 


HARTFORD, CT.— Massachusetts Con- 
struction Company, Incorporated. $500,000. 
To construct, improve and equip electric, 
steam and other railroads, to deal in elec- 
trical and other supplies, machinery and 
equipment, drainage, water, gas, electric 
light, telephone, telegraphic and power 
plants and works. The articles provide that 
the corporation is not to operate railroads 
in Connecticut. The company is also em- 
powered to acquire all or any part of the 
property, stock and business now or for- 
merly owned by the Massachusetts Construc- 
tion Company, incorporated under the laws 
of Massachusetts. Incorporators: Lucius 
F, Robinson, John T, Robinson and others. 
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Electrical 
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|Specially reported for this journal by E. &. 
Duvall solicitor of patents, Loan and Trust 
Building, Washington. D.C. Copies of any 
patent may be secured for 10 cents each. } 
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683,924 Electric elevator system ; 
E. M. Fraser, San Francisco, Cal.—A 
car, two electric motors connected! 
therewith in sach a wy that when 
they are both running at the same 
speed the car will remain stationary, 
and when they are running at rela- 
tively different rates of speed the c 1 
will move either upward or downward; 
a source of electrical energy, and means 
for short-circuiting the current through 
a portion of the field of either one of 
the motors. 

683,927 Trolley switch device; F. 
W. Garrett, Johnstown, Pa. 

683,936 Motor construction ; G. H 
Hill, Glenridge, N. J.—A field- -magnet, 
a yoke, a bolt supporting said magnet 
from said yoke, said yoke being slotted 
to receive said bolt. 

683,952 -953 Telephone 'ransformer; 
Hans Liebreich, Detroit, Mich.—An 
instrument for increasing the efficiency 
of apparatus for transmitting electrical 
impulses, comprising one or more coils 
having a primary and secondary wind- 
ing, a core located within the coil and 
secured therein so as to be free to 
vibrate at its ends, and means for con- 
necting the coil with the transmitting 
line and instruments. 

683,954 Telephone transformer ; H. 
Liebreich, Detroit, Mich. 

683,969 Telephone exchange sys- 
tem; W. E. McCormick, Chicago. Ll. 

683,982 Incandescent lamp attach- 
ment; G. D. Pogue, St. Louis, Mo.— 
- dimming attachment for electric 
lamps, comprising an artificial resist- 
ance, a lamp-support, and means oper- 
able by engagement of a lamp with the 
support for cutting the resistance into 
the circuit of the Jamp. 

684,007 Circuit protector; A Strom- 
berg. Chicago, I1l.-Two circuit ter- 
minals, a fuse stretched between the 
same, a third terminal arranged between 
the first-mentioned terminals and adja- 
cent to the fuse, and a spring holding 
the fuse close to the intermediate ter 
minal, but at a slight distance there- 
from 

684,014 Coin-actuated medical bat- 
tery ; N. M. Watson, Detroit, Mich 

684,049 Plate-separating device for 
electrolytic ; ica E. G. Elliott, Perth 
Amboy, N. J 

684,083 Self. -regulating system for 
electric light and power; M. Mosko- 

© ontinuad on ‘page _ 








ELECTRICAL DEVICES 


of all kinds are our specialty. 
We do anything that can be done 
with a clock. 
We also make Time 
Switches, Frying - pan, 
Program, Sixty-day, Cal- 
endar and Synchronized 
Ciocks, 


Send for Catalogue 
No. 701. 

The Prentiss Clock Improvement Co., 
Dept. 70, 49 Dey St., N. Y. City. 











PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company. 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company. Postal Telegraph-Cable 
Company, and other electrical companies 


Correspondence and interviews solicited. 
W. B. VANSIZE, 263 Broadway, N. Y. 
Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ** How to Obtain Patents,”’ etc., 
sent free, 


E. Cc. SICCERS, 
918 F St., N. W., WASHINGTON, D. C. 








PATENTS cars 


EDWARD S. DS. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 


Patent Lawyer, 


American and Foreign Pateats 
Secured Promptly. Moderate Fees. 


infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office 
Records. 
Abstracts of File Wrappers of Applications 
before Patent. 
OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 








‘Why and How” 


Do you wish to understand i ¢ Pieces 


SCIENCE] sts poo 





id operations 

Le gy you iow seen and 

We explain 2 wondered at? 

things ever AND | i Gow done, 7“ 
fone wants 0 done, 

know. Our ar- | _! at. 








tating sow Ty 
rale—a ouabinetion INDUSTRY 
not foundin any other 
pop pular-science publication in print. Send 


Cents In Stamps for a Three-Months’ 
Trial Subscription. You will like us. 


SCIENCE AND INDUSTRY, 
$1.00 PER YEAR. 
An Illustrated Monthly Magazine. SCRANTON, PA. 

















WHEN ADDRESSI\G ADVE®TISERS PLEASE 
MENTION THIS PAPER 
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STORAGE BATTERY 


NOW READY. 
The only Storage Battery 
pos = and with 
scpare: ¢ partner bilgi 


U. 8. saATTERY COMPANY, 


552-558 State St. Brooklyn, N. Y: 





THE SCHWEROTLE STAMP CO., 
STENCILS- BURNING BRANDS 


TEEL STAMPS & ES- 





— kKT,CONN. 














THE KNOW HOw. 
We have it and you get 
the results. 


the COLORADO LAMP CO. 
DENVER. 


Our Students 
Succeed 


Our instruction helps students to 
better positions and higher sala- 
ries. This is what a student says: 


A Lineman Benefited. 


My course has been a benefit to me in 
many ways. When [ enrolled, I was work- 
ing as a lineman. 
Oules to the ex- 
cellence of your in- 
structior, I was 
advanced ora to the 











tender,and thento 





PATENTED 


BURNLEY 
SOLDERING 
PASTE. 


Uni acknow}l- 
oe 4 art 
= fF 4-9 


250,000<Ib.boxes 


in 1900. Put up in 
mite te 5 and 10 lb. 
packages. 
BURNLEY BATTERY 
MAN’F’G CO. 
PAINESVILLE, OH10. 


Buraley Dry Bat- 
teries are superior. 





Bullock Electric Mfg. 


in wages. 

I am now getting 

practical experi- jj 

ence in han — 

) machinery an 

) wWindin arma- 
tures. shall al- 


; 
y 
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4 Sxtenenen, with an |° 
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7 FRED Le saan 


hree Rivers, Mich. 


» Instruction by Mail 


) for Electrical Workers in Electri- 


cal Engineering, Power and Light- 
ing, Railways, Lighting, Car Run- 
ning. Monthly payments. 

When writing, state subject in 
which interested. 


) INTERNATIONAL CORRESPONDENCE SCHOOLS 


Established 1891. Capital 81 
Box 1003, an ony ¢ eae 

















Co., Cincinnati, U.S.A. 








ELECTRIC HEATING APPARATUS 


All Kinds for All Purposes 
Hadaway Electric Heating and Engineering Co. 


107 Liberty Street, 


NEW YORK 
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MODEL MAKERS. 


Electrical Experimental and Fine Tool Work 
Write for Booklet. 


The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 
Coane Engines. Write for Gas Engine Circular No. 2. Telephone, 156 


THE FRANKLIN MODEL SHOP, 
anole wees sist Sweet, 


naw p Srert bee + 











CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48°? FULLER BOARDS 


All Grades and Thicknesses 
vest Special Boards to Order 


ders promp' 
bos stock on i 
Correspondence ne 


Highland Park, Conn. 











J. Wm. Middendorf, Pres. 


R. Lancaster Williams, Vice-Pres. 


A. H. Rutherfoord, Treas. 
Charles E. Bryan, Sec’y. 


E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust BipG., BALTimore, Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


: +: CORRESPONDENCE SOLICITED : 














PATENTS. 
(Continued from page 4,1.) 

witz, Brooklyn, N. Y. A generator 
and electric circuit, a suitably mag- 
netized exciter for the field-coils of the 
generator, an electric motor actuating 
the exciter and supplied from a con- 
stant source, and means tor varying 
the field magnetism of the motor in 
correspondence with variations in the 
armature current of the generator. 

684,090 Fuse-plug: C. D. Platt, 
Bridgeport, Ct. 

684,092 Terminal for electric lamp- 
glowers; H. N. Potter, Gottingen, 
Germany. 


684,093 Heater for electric lamp- 
glowers; H. N. Potter, Gottingen, 
Germany. 


684,094 Heater cutout for electric 
lamps; H. N. Potter, Pittsburgh, Pa. 
684,111 Telephone exchange sys- 
tem; CU. E. Scribner, Chicago, 1. 
684,114 Switch for electric con- 
ductors ; T. B. Shaffer, Westmoor, Pa. 
684,165 Method of regulating elec- 


tric circuits; M. HH. Baker, New 
York, N. Y. 
684,166-169 Regulating device for 


arc-lamp circuits; M. H. Baker, New 
York, N. Y 

684,188 Brush-holder; Jas. Burke, 
Berlin, Germany. 

684,194 Signal for telephone trunk 
lines; H. M. Crank, New York, N. Y. 

684,204 Reversible galvanic battery ; 
T. A. Edison, Llewellyn Park, N. J. - 
An alkaline solution, a negative ele- 
ment, a positive electrode support of 
metallic magnesium, and a metal in 
solution, capable of being electro- 
deposited upon the magnesium, to con- 
stitute the positive electrode. 

684,205 Reversible galvanic battery; 
T. A. Edison, Llewellyn Park, N. J. 

684,222 Terminal for electric lamp- 
glowers; F. M.Goddard, Pittsburgh, Pa. 

684,225 Electro-medical device ; G. 
Graybill, York, Pa. 

684,229 Glower for electric lamps ; 
M. W. Hanks, Pittsburgh, Pa. 

684,280 Glower terminal for electric 
incandescent lamps; M. W. Hanks, 
Pittsburgh, Pa. 

684,255 Electric cable-hanger; G, 
W. Hughes, Philadelphia, Pa. 


684,269 Electrical apparatus for 
body wear; J. Kornitzer, Socorro, 
N. Mex. 


684,274 Automatic lighting system 
for telephone stations; F. E. Lister, 
Minneapolis, Minn.—A telephone and 
an electric lamp in the vicinity thereof, 
a source of electrical energy, with cir- 
cuit connections including said lamp, a 
yieldingly closed circuit-breaker, and 
serving, when suspended wpeory to 
break said circuit and throw said lamp 
out of action. 

684,289 Signal for telephone switch- 
ing systems; F. R. McBerty, Evans- 
ton, Ill. 


(Concluded on page 14.) 











WANTED-SEVERAL PERSONS 
of character and good reputation in each 
state (one in this county required) to 
represent and advertise old established 
wealthy business house of solid financial 
standing. Salary $18.00 weekly with ex- 
oe additional, all payable in cash each 

ednesday direct from head offices. 
Horse and carriage furnished, when 
necessary. References. Enclose self- 
addressed stamped envelope. Manager, 
316 Caxton Building, Chicago. 
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Thorough [nspections 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 


| oh OR Oe BLOX os a ' 


DIRECT CURRENT DYNAMOS 











“4 a 
INCANDESCENT LAMP 
REPLACER and CLEANER 


HANDLES THEM AT ANY 
HEICHT OR ANCLE 


Incandescent Electric Light Manipulator Co. 


116 Bedford St., Boston, Mass. 

















ELECTRICAL ENGINEERING 
TAUGHT BY MAIL 


Write for our free illustrated book 
“CAN | BECOME AN ELEC- 
TRICAL ENGINEER 2” 
We teach El ical . 
Electric Lighting, Electric Railways, 
ete., at your home by mail. Institute 
indorsed by Thos. A. Edison. 
ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York 




















, The 

1 Diamond 
Cord 
Adjuster. 


Best and Cheapest in 
the Market. 


Send for free sample 
and prices. 


GEO. WEBSTER, 


Christiana, - - - Pa. 





“A United America” 


The 
Pan-American 
Exposition 


At Buffalo, N. Y., arranged in 
the interests of the commercial 
and fraternal relations of ‘‘all 
the Americas,” is described and 
illustrated in ‘‘ Four-Track Series ” 
No. 15, issued by the 


NEW YORK CENTRAL 


This folder contains information 
valuable to travelers regarding 
Buffalo, the Exposition, and the 
train service of the New York 


Central; also maps in colors 
of Buffalo and the Exposition 
grounds, 


A copy of No. 1s, the “ Pan-American 
Exposition and Express” sent free, post- 
paid, to any address on receipt of a 
postage stamp by George H. Daniels, 
General Passenger Agent, New Ycrk 
Central Railroad, Grand Central Station, 
New York. 








THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 











CHEAP POWER 





The Mietz & Weiss 


Gas and 
Kerosene Engine 


Automatic, Simple and Reliable. 
Close Regulation. 

For Electric Lighting, Charging 
Storage Batteries and all power 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 














Bullock Motors 














Flecra HEATING 


APPARATUS 
OF EVERY DESCRIPTION. 


The Simplex 
Electrical Co. 


CAMBRIDCEPORT, 
MAS 











“ STELLARC” 








The Best Arc 
Lamp Made 


JOHN A. HAMBLIN 
| 2 Beverly St., Providence, R. I. 


Electricity Made 
Simple curx 


Bears) Meare 


CARYL HASKINS 








intended. 


A book written for the practical man who is neither 
instructed to understand nor interested in the scientific 
working out of electrical theory, but who does want to 
know the facts about the matter. 
exceedingly successful in his effort to produce a book of 
this kind, and has made one that will be found inter- 
esting reading to others than those for whom it is 
While there have been many elementary 
books about electricity written, there. have been very 
few that are simple enough for the comprehension of 
the layman, and at the same time not childish and 
written down to the level of what is supposed to be 
a boy’s understanding. %& sw %& s yt 


The author has been 
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Five. by six and one-half inches; 233 pages, 
108 Illustrations. Cloth Binding $1, Paper 50c. 








13 to 21 PARK ROW 


** BOX 330 





Electrical Review 
Publishing Co. # # 


# & w& NEW YORK 
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ALLIS-CHALMERS C0., 


OF LOT NEL OR 





1901 


GENERAL OFFICES 


PUMPING, BLOWING AN 


ELECTRICAL REVIEW 


HOME INS. BLOG 


Reynolds 


Corliss 
Wale lial-+-¥ 


D HOISTING ENGINES. 
RIEDLER PUMPS AND COMPRESSORS. 
= SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


Ezabethport, N.3. 120 Liberty St., New York City. 
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AMERICAN-BALL DUPLEX COMPOUND ENGINE ao 


DIRECT-CONNECTED GENERATOR 


A coal-saver of the most practical 
kind and the most remarkable of recent 


a om ; ; ; 
on’t fail to investigate if you are 
interested. 

We furnish complete equipments, 
| consisting of engines, generators and 
motors of our own manufacture. 

AMERICAN ENCQINE CO., 
Bound Brook, N. J. 
New York Office: 95 Liberty Street, 
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LECTRIC LIGHT 








Reads the Electrical Review 
weekly. An inquiry will sub- 
stantiate this. Do you wish 


GENERAL ‘MANAGER him to see your advertisement? 











DIRECT- CONNECTED UNITS 


110-125 VOLTS 


{ 100-kw Westinghouse, 8-pole, 
225 r.p.m., direct - connected 
to Mcintosh & Seymour comp. 
engine, 110 Volts, 


{ 30-kw Eddy-M. P. 300 8. P.M. 
with 10” x 12” Atlas Auto. 
Engine. 


RAILWAY MOTORS 


G. E. 800, G. E. 1000, G. E. 1200, West- 
inghouse 3, Wetstinghouse, 12A, West- 
inghouse 38B, Westinghouse 68, K, K2 
and Kriz G. E. controllers, Westing- 
house 38 and 49 controllers. 


STREET CARS 


Open and closed, of all sizes, and for all 
gauges. Let us know your wants. 

Lot of 8-Bench Stephenson Open Cars, 
with Brili or Peckham single trucks 
for 4 ft. 8% in. gauge. 

Lot of g-Bench Brill Open Cars, with 
Brill No. 21 trucks. 

Lot of St. Louis Closed Cars, 18 ft. 6 
in. long, in first-class condition, for 
standard gauge. 


ELECTRICAL AND STEAM MACHINERY 


RAILWAY CENERATORS 
BELTED 


HANDLING MACHINERY 
for Power Stations 


COA 


Complete Equipment. Automatic, Simple, Durable. 
Twenty-nine years’ experience in minimizing the cost of coal handling. 


Write for further information. 


C. W. HUNT CO » Second St., West New Brighton, N. Y. 














BLOTS OUT FIRE 


In Switchboards, Electric Light Stations, Street 
Railway Equipments, Subway Manholes, and all 
Electrical Apparatus. 


MONARCH FIRE APPLIANCE COMPANY, 


27 William Street, NEW YORK CIIY. 


















BELTED MOTORS 
500 VOLTS 


1—120-kw Westinghouse, single-phase, 2000 
volts, 16,000 alternations. 


t—100-kw Fort Wayne, 2200 volts, 16,000 





4—300-kw General Electric. 
1—100-kw General Electric. 
1—150-hp M.P. Westinghouse. 
1—100-kw Edison. 

2—75-kw Thomson-Houston. 
2—D62 Thomson-Houston. 
2—6o-kw Edison. 


BELTED DYNAMOS AND 
MOTORS 110 VOLTS 


1—100-kw Westinghouse M.P. 
1—so-kw Western Electric. 
2—6o-kw Edison. 

2—45-kw Edison. 

3—30 kw Edison. 

5—25-kw Edison. 

1—20-kw Edison. 

1—so-kw Siemens & Halske. 
1—30-kw Eddy, M.P. 

1—25-kw M.P.-6 Excelsior. 
1—224-kw Westinghouse, M.P. 
1—16-kw Lundell. 

1—134-kw American Ball (new). 
1—1214-kw Kester, M.P. 
1—15-hp Excelsior. 

1—15-hp Mather. 

1—10-hp M.P. Excelsior. 
1—10-hp bipolar Excelsior. 
3—D3 T.-H. Bipolar. 


ROSSITER, MACGOVERN & Co 


2—6o-kw Edison. 
1—25-hp Keystone, M. P. 
1—25-hp Eddy, M. P. 
1—12-hp Edison 

1—12-hp Jenney. 
1—10-hp Mather. 

1—o-hp Jenney. 

1—2 hp C &C. 


BELTED DYNAMOS AND 
MOTORS 220 VOLTS 


1—D62 Thomson-Houston. 

1—15-hp Excelsior. 

1—10-hp Eddy. 

1—10-hp Thomson-Houston. 

r—10-hp L undell. 

1—8-hp Excelsior. 

1—7%-hp Lundell. 

1—3-hp Excelsior. 

1—2%-hp Fort Wayne. 

1—15-kw Siemens & Halske, 
connection. 


ALTERNATORS 


1—300-kw Fort Wayne, 2000 volts, 7200 
alternations, single-phase. 
1—240-kw Westinghouse, r1o volts, 16,000 
alternations, single-phase. 
3—150-kw General Electric, monocyclic, 
1050 Volts, r20-cycle, complete. 
2—Ar120 General Electric, single-phase, rooo 
volts, 16,000 alternations. 


for direct 


alternations. 
1—75-kw Stanley, 2000-1000 volts, 
phase, 16,000 alternations. 


2—6o-kw General Electric, single-phase, 
1100 vol:s, 16,000 alternations. 


two- 


2—6o-kw Westinghouse, single-phase, 
16,000 alternations, r1oo volts. 

1—45-kw Westinghouse, 2200 volts, 
16,000 alternations. 

1—45-kw Westinghouse, 100 volts, 


16,000 alternations. 

2—A-35 General Electric, single-phase, 
16,000 alternations, 1oso volts. 
2—A-30 General Electric, single-phase, 
16,000 alternations, 1050 volts. 


ARC DYNAMCS 


2—125-Lt. multi-circuit Brush, 2000 c. p. 
4—165-Lt. multi-circuit Brush, 1200 c. p. 
3—120-Lt. multi-circuit Brush, 1200 c. p. 
aR ie single-circuit Brush, 2000 c. p, 

—M. D. 12, 75-light, T -H. 1200 c. p. 
T. -H. and excelsior, all sizes. 


ENCINES 


2—16x16 Erie Ball. 
3—15%x15 Armington & Sims. 
1—14x13 Armington & Sims. 
2—13x14 Watertown. 

2—12x12 Erie Ball. 

1—8x13x8 Westinghouse. 
1—10x14 Buckeye. 

1—8x12 Atlas. 

1—6x8 Chandler & Taylor. 


BOILERS 
Water Tube and Return Tubulars. 


141 BROADWAY, N. Y. CITY 
= FACTORY : JERSEY CITY, N.J. 
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PATENTS. 


(Concluded from page 1.2.) 


684,291 Cathode-plate; W. A. Mc- 
Coy, Perth Amboy, N. J. 


Bullock Dynamos 
684,296 Electricfurnace; W. Nernst, 


Gottingen, Germany. Wanted ae ee 


684,303 Electric telephone system ; 


‘All about the Telephone”’ 


The A. B. C. of the Telephone 


is a practical treatise just gebtighes, giving a $ 
vast amount of valuable and useful up-to-date 

information on the theory, operation construc- 

tion, care and management of all kinds of tele- 
phones and allied appliances. Order to-day or TO ANY 












W. E. Pembleton, Wittenberg, Wis.— An 800-Kilowatt of Second- send for catalogue. 
An electric telephone system having |” hand Direct-Current 225- Theo. Audel & Co. | ADDRESS 


the call-signal devices thereof in circuit 
with induction coils, electric resonators 





250-Volt Dynamo, varying 63 Fifth Avenue, New York 





and talking-circuit conductors, together from 50 to 250-Kilowatt 
with means for generating current capacity. Also one 100 
sufficient to cross the spark-gaps of Kilowatt. 500 Volts. 


—- he os Se 4 Address with full particu- oO DE R N + if fF A 
6x4.315-316 Multiple switchboar lars of machinery and 


system ; C. E. Scribner, Chicago, Il. 


684,317 Telephone excbange appa- preens f f if 
ratus ; C. E. Scribner, Chicago, Ill. W.S. Mallory, } i 4 a 


684,326 Vacuum electrode for thera- Sian WS A 
eye = = See ae com MERICAN PLECTRICAL HEATER ©. 








684,332 Controller handle; E. A. W.R. OSTRANDER & CO. ELECTRIC HEA TING TV dd 
Wildt, Scranton, Pa, npc gt 195-197 RIVER ST. DETROIT, MICH. U.S.A, 
684,338 System of electrical dis- inematennatn 
tribution ; IL. J. Gille, St. Paul, Minn. Speaking Tubes, Whistles 
684,340-341 Regulating devices for Annuaciators. , 


are lamp circuits; M. H. Baker, New > wcststs onl Mechenleal Balle BOUND HISTORICAL NUMBER OF ELECTRICAL REVIEW 

















York, N. Y. Price Fifty Cents 
684,342 Regulating device for arc Pacrory: These copies are bound in cloth, with gold lettering, and contain 
lamp circuits; M. H. Baker, New po dag COPI ES She best seview of the history of the Work of Electricity ever 
ork, N.Y. re ” * — 13 PARK ROW, NEW YORK 
684,351 Electrotherapeutic instru- Send for 
ment ; A. W. Courtney, Buffalo, N. Y. ja = 











684,366 Telephone exchange appa- 


tus and circuit; George Grabe, 
Beni, Germany" "* TH ATR SPRINGS] |KLEIN'S 
684,376 Storage battery; L. W. For Electric Indicating and 


Lombard, Boston, Mass. — L l N EM EN ’S TO 0 LS 
684,378 Electriclamp; H. N. Potter, B 2 R Catalogue Free. Send for one. 
Pittsburgh, Pa.—A heater cutout for MATHIAS KLEIN & SON, 


electric lamps, comprising an electro- = 

magnet se a fel movable arma- \ 5. © le. 87-89 W. Van Buren St., CHICAGO, ILL. 
ture, which serves to close the heater- Wh. mast ((((((e) 
circuit by the action of gravity thereon, a Uy 13> > Se 
whatever may be the angular position = ESTABLISHED 1877, == 


of the axis of the lamp. Pa 
634.391 Porous cup; S. De Ayola, | AGS UMURTTUNT SSRIS “CONSTRUCTION AND REPAIR OF COMMUTATORS” 























New ietiasdowid . - Non-Magnetic Hair-Springs of | Phosphor BY L. C. SHARPE. 
Hair Springs. of "any description manufac- Twenty-nine 314x6-in. pages with 14 illustrations. 
W A N T E D F. N. MANROSS, Forestville, Ct. PRICE, 50 CENTS. 











A man capable of taking charge of a fan 
motor department in a large and growing 
wes ern factory ; also a man capable of 
taking charge of the detail department in 
the same factory. making bearing sleeves 
and dynamo trimmiogs. 


WW.” 
Care ELECTRICAL REVIEW, 
New York City. 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 


Thousands In Use the procedure entirely plain 
Bipolar and Multipolar 
Motors from 1-2 to 50 H.-P. 
Dynamos from 10 lights to 
Good 


Drofite for Agents. ELECTRICAL REVIEW, 13 Park Row, New York. 


The Hobart Elec, Mfg. Co. 


LAMPS. 


Every feature perfect, insuring 


Bullock Power Plants 

















WANTED 

by an Electrical Mfg. House with 
established trade in Western Cities, 
an Insulating Wire Account to sell 
on commission or bill direct. Have 
also goods along other lines to sell 
to the Electrical Trade. Address 
M. E., care ELECTRICAL REVIEW, as 

New York. WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 


Factory and General Offices: 
WANTED-—SEVERAL PERSONS - BRISTOL, R. I. 

of character and good reputation in each : 

state (one in this county required) to 

represent and advertise old established 2.2.24.444444444464465800804 















































rene — nema c a. financial 4 ’ a pure white light, maintenance 
> Standing. Salar .00 wee ith ex- : 
penses additional, all payable in cash each é ANS NS ’ of efficiency and candle-power. 
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See, eee tte ees | f | The experience of our custom- 
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sessed suamped envelope. Mat ; ev sh s ‘ p ers—which will also be yours if 
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Wasuincton, D. C., Sept. 16, 190. q & we e RN RS } 
Sealed proposals will be feceived here ; eS “ se  ' : 4 
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New York, September 17, 1901. 


I beg to notify my friends and acquaintances that I have terminated my connection with Rossirer, MacGoverN 
& Co., as President and General Manager, in order to organize the CHARLES E. DUSTIN COMPANY, 

The new Company has secured offices at 11 Broadway, New York City, and proposes to engage in the purchase 
and sale of all kinds of Electrical Machinery, Engines, Boilers, Etc., and also to undertake the construction of Electric 
and Steam Plants and to do General Engineering. 

Mr. W. S. Barstow, formerly General Manager of the Edison Electric Illuminating Company of Brooklyn, has 
been retained as consulting engineer, and will devote a large part of his time to the interests of the new concern 

The Company will have a capital of $250,000 and will be fully prepared to cover all special branches of the 
business as above set forth. 

With thanks for past courtesies, and trusting that in the CHARLES E. DUSTIN COMPANY I may have the 
pieasure of continuing business relations, I remain, 

Very respectfully yours, 
CHARLES E. DUSTIN. 


WE ARE NOT YET LARGE BUT GAINING ON EVERY “LAP” 


‘sAS A SEND OFF” 


A FEW GOOD THINGS FOR PROMPT DELIVERY AND FULLY GUARANTEED 


RAILWAY GENERATORS | ARC MACHINES 


1—270 K.-W., General Electric M.-P. 4, in fine condition. 1—No. 12 Brush, 165 lights with oil regulator 
4—175 K.-W., Edison Bipolar, guaranteed. I—MD 12 G. a 75-I,200 c.-p. lamps. , 


I—100 K.-W., Edison Bipolar. M2, Mrz T.-H. and others of smaller capacity. 
1—D 62 T.-H., complete. . 


WE STAND BACK OF THESE MACHINES RAILWAY MOTORS 
GENERATORS AND MOTORS OF VARIOUS MAKERS and 


for 110, 220 and 500 volts, and almost every K.-W. capacity. 














G.-E. 800, G. E. 1200. 
W.-P. 50, Westinghouse 3. 








WE HAVE TWO 2s and 30 K.-W. direct-connected lighting UNI1S. Westinghouse 38B. 
Also K, and Kz Controllers. 
ALTERNATORS 
2—Ft. Wayne, 300 K.-W. and 120 cycles. es ENGINES AND BOILERS 
2-G. E., A 120 K.-W., 1,100 volts. 
1—National, 120 K.-W., 2.000 volts. CORLISS ENGINES—1o0 to 1,000 H.-P. Compound High Speed, 
A35, A6o G. E . 60 and 100 K.-W., Westinghouse and others. Medium Speed Automatic. High Speed Automatic of almost 
every size. 
ARC LAMPS NEW and second-hand for Alternating and Direct 
Current. | Horizontal and Water Tube Boilers from 50 to 500 H.-P. 


THIS IS NOT ALL, ‘“*THERE ARE OTHERS” 


IF YOU ARE IN WANT write us, and we will try to help you out 


THE CHARLES E. DUSTIN COMPANY 


No. 11 Broadway (Bowling Green Building), NEW YORK 
























“SUPERIORITY COMMANDS RESPECT.” “SAFE, SWIFT, SURE.” 


THE “MONARCH” 


IE NGINE-STOP SYS’TEMI. 


Over 500 of these SYSTEMS in use on many of the largest plants in this country. With the use of the MONARCH 
SYSTEM it is impossible for an engine to run away ; engine can also be stopped, in case of emergency, from any portion of 
the plant by pressing an electric button. NO CONNECTION WITH THE GOVERNOR. IT 
CLOSES THE THROTTLE. INVESTIGATE. Write for New Illustrated 1901 Catalogue. Just Out. 


suet cattle ta the Paceer Ceart ke ckanees aoe. une Teaasporen- THE MONARCH MANUFACTURING CO., 
tion Building, where a complete installation of the Monarch WATERBURY, CONN. 


System may be seen. L. W. SWEET (N. A. S. E.), General Manager. 
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TE POTTER MESH 


Separator 


AND 


P Super: 


Vol. 39—No. 16 








‘ op eriieenrs CUSTODIS. , ~ a 





Round Chimneys 


of perforated 
radial bricks, for 


Electric Light and 
Power Stations, Fac- 
tories and Manufactur- 
ing Plants. 


Heater 


Furnishes dry steam AT THE BOILER OUTLET. 


Specified by Is used in the STEAM SPACE 
Prominent Engineers. of 80,000 h. p. of Boilers. 





ER ik RES 


BREE 


Over 3500 Chim- 
neys built during the 
past 20 years. 


Chimneys straightened, 


BS TERE PT PES Ae ar MNS AE 


Some of the Users: . 


Edison Electric Ituminating Co., Paterson, N. J , 
N Y. Belting and Packing Co., Passaic, N. J , 
People’s Railway, Wilmington, Del., 

Mutual Life Building, New York, 

Jacob Rupert Ice Plant, New York, 


3,000 h. p. 
1,000 h. p. 

900h. p 
2,000 h. p. 
1,600 h. p. 





pointed, banded, without 
reg ies i or delay- 
the plant. 
tim ates cheerfully fur- 





' nished on application. 
Write for catalogue and 
references. 








AETCHTENING GLD CHIMNEY wri EON DPERATION 














Adjusters, Incandescent Lamps. 
Incandescent Electric Light Mani- 
pulator Co. 


Alternators. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric x Mfg. Co. 


Annunciators. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 


Batteries, Primary. 
Booker Carbon Battery Co. 
Bunnell ye a & Electric Co. 
Bunnell & Co.. 
Burnley San iy Manufacturing 
Co. 


Edison Mfg. Co. 
Peru Electric Mfg. Ce. 


Batteries, Storage. 


Electric Sto: Batte ~ 

Gould Storage Battery © 

Kelios-Upton 

United States Battery Co. 
Bells. 


Bunnell Telegraphic & Electric Co. 
Bunnell & , J. H. 
Ostrander & Oo.. W. R. 
Western Electric Co. 
Belt Dressing. 
Dixon Crucible Co., Josepb 
Boilers. 
Babcock & Wilcox Co. The. 
Green Fuel Economizer Co. 
Stirling Co., The 
Boiler Compounds. 
Dearborn Drug & Chemical Co. 
Boiler Insurance. 
Hartford Steam Boiler Inspection 
waa zesurance Co. 
Books, Technical. 
Audel & Co., Theo. 
E'ectrical Review Pub. Co. 
E. L. Powers & Co. 
Zeller, Geo. A. 
Brushes, Dynamo. 
Ohio Electric Specialty Co 
Le Valley Vitas Carbon Brush Co. 
Cable Hangers. 
Standard Underground Cable Co. 


Caoling Machines. 
New Bugland Rutt Oo. 


Carbon Points. 


Booker Carbon Battery Co. 
— Incandescent Arc Light 
‘0 


U. 8. Carbon Oo. 
ae. 
New England Butt Co. 
Cement. 
Chas. Warner Co. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Mani- 
pulator Co. 
Coal Handling Machinery. 
C. W. Hunt Uo. 
Coal Mining Machinery. 
General Electric Co 


Commutator Bars and Repairing. 


Forest City Electric Works povaone poe _ Instrum’t Co. 
Commutator Lubricant. white itney Electrical penal 

Allen & Co., L. B. Electric Solde Iro 
Condenser. American Elec’ Rg Sie Co. 

Wheeler Condenser & Engineering Electrical Supp 

Co. Bunnell Telegraphic & Electric Co. 

Condensers (Electric) eee 6 SS Less Ge 

Marshall, Wm. conor soc 
Conduits, Jones & Son, 

American Vitrified Conduit Co Novelty Electric Co. 

McRoy, John T. Roessler & H er Chem. Co. 

National Conduit & Cable Co Stanley & Patterson. 

Potomac Terra Cotta Co. Ste Frank H., & Co 

——- Electric Co. Western Electric Oo. 

yckoff Creosoting Co. Electro-Magnets. 

Connectors and Terminals, Varley Duplex Magnet Co. 

McIntire Co., The C. Engines Gym). a 
Construction. Aulis Uo., Eaw 

New England Engineering Co. American fineine Co. 
Cee Supplies. Dustin, Chas. E. 

T. H. Brady. Rossiter. McGovern & Co. 


Dynamos and Motors 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 
Central Electric Co. 
Crocker-Wheeler Co. 
Dustin, Chas. E. 
Kddy tlectric & Mfg. Co. 
General Electric Co 
Gen’l Incandescent Arc Light Co 
Hobart Electric Mfg. Co. 
Robbins & Myers Co. 
Rossiter, Mac Govern & Co. 
Spracue Electric Co. 
Stanley Electric Mfg. Co. 
Thresher tKiectric (0 
Seeman Electric Mfg. Co. 


estern Electrica Co. 
Weatinghoyse ElegtricM tg, Co, 


CLASSIFIED INDEX - 


(Continued from page 82.) 


Electric Locomotives. 
General Klectric Oo. 

Electric Heaters. 
American Electrical Heater Co 
American Electric Heating Corp 
Hadaway Electric Heating & En- 

gineering Co. 

Simplex Electrical Co. 

Electric Lighters. 
Bogart Co., A. L 
Stanley & Patterson. 

Electrical Instruments. 
American Electric Specialty Co 
Bossert Electric Construction Co. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Vo., J. H. 

Central Electric Co. 

General Electric Co. 
Gen’! Incandescent Arc Light Co. 


Engines (Gas). 
A. Meitz. 
Egineers and Contractors 
Baker, Joseph H. 
oe. rh 
Barsto 
Hatewes Ehret Heating & En 
gineering 
McTighe, T. ° 
New “nelana Engineering Co. 
Rae, k B. 
je Med . Light Co. of America. 
sheaff & .iaastaa. 
Western ——. Co. 
White & (o.. J. G 


Fans and Fan Mot 
Bunnell A edna Electric Co, 
(Continued on page 48.) 


New York Telephone Co., 

U. S. Mint, Philadelphia, Pa., 
La Capital Co., Buenos Aires, 
Carne, ie Residence, New York, 


1,000 h. p. 
1,000 h. p. 
600 h. p. 
300 h. p. 


Catalogue No. 28C Explains It. 


JAMES BEGGS & CO., 


4 9 Dey Street, = = 


Bunnell & Co., J. H. 
Central Electric Co. 
Diehl Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Holtzer-Cabot Electric Co. 
Hunter Fan & Motor Co. 
Marion Electric Co. 
Robbins & Myers Co, 
Sprague Electric Co. 
Warren Electric & Specialty Co 
Wagner Electric Mfe. Co. 
Western Electric Co. 

Fire Extinguisher. 


Monarch Fire Appliance Co. 
Fuse Wire and Links. 
American Electric Fuse Co 
General ras ° 
McIntire Co., 
Fuel Psnetnaige 
Green Fuel Economizer Co, 


Gaskets. 
U. 8. Mineral Wool Co. 


Globes, Shades, Etc. 
Frink, L. P. 
Phoenix Glass Co. 
Graphite. 
Dixon Crucible Co., Jos. 
House Goods. 


~J.H 
Central Electric Co. 
Ostrander & Co., W. R 
Hoisting Machinery. 
Brown Hoisting Machinery Co. 


Induction Coils. 
Varley Duplex Magnet Co. 
Instruments (Testing and Record: 
ing. 
Ame Electric Specialty Co 
Bristol Co., The 
General Electric Co. 
Instruments, 
mem Jas. G. 
Gen’l Incandescent Arc Light Co. 
—- e ee a Co. 
0' Aaa 
Machado & Roller. 
Myers Break Finder Co. 
Pignolet. Louis M 
Sage & Bros., B.F. 
Westinghouse Electric & Vfo Oo. 
Whitney Electrical Instrum’t Co. 


Insulators and Insulating Ma- 
Bunnell Telegraphic & Electrio Oo. 


New York. 





Case Brothers. 

Central Electric Co. 
Massachusetts Chemical Co. 

Mica Insulator Co. 

Peru Electric Mfg. Co. 

Standard Paint 

Standard Underground Cable Co 
Sterling Varnish Co. 


Janction Boxes, 
Bossert Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 


Lamps, Are, 


Co. 
Gen’] Incandescent Arc Light Co 
Hamblin, John A. 
Lea Electric Mf; 


Electric 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Decorative and Miniature 


* Lamp Department. 
Gen’l trooadeocent Are Light Co. 
Lamp Guards, 
P. R. Wagor & Co. 


Lamps, Incandescent, 
Colorado Lamp Co. 
Columbia Incandescent Lamp Co 
General Electric Co. 
Gen’l Incandescent Arc Light Co 
Goodchild & Welsh. 
New York & Ohio Co. 


Warren Electric and Specialty Co. 

Western Electric Co. 

Westinghouse Electric & Mfg Co. 
Launches. 

Electric Launch Co. 


Lubricators. 
Dearborn Drug and Chemical Co. 
Siegrist Lubrivator Co, 


Lightning Arresters. 
General Electric Co. 
Westinghouse Electric & Mfg Co. 


May hine Tools, 
Garvin Machine Co, 


Mast Arms, 
T. H. Brady. 


Meters. 
Fort Wayne Blectric Works, 
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CENTURY 


CABLE 
TERMINALS 


POPOS 
CHEAPEST, 
BEST AND MOST 
DURABLE 
ON THE MARKET 


O8oee 


WE MEAN IT! 


WRITE US ABOUT THEM 


Century Telephone Construction Co. 


VIADUCT ARCADE 
CLEVELAND, O. 














We Don’t 
ye Want 
"wy. 

“DD the Earth 


Merely give us your 





ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 


Ropatt EXPENSE Minimum’ 
THAT’S WHY PATRONS UPHOLD 


he Alor’ Ctbotis Ce, 


Write for Catalogue. 


63-75 Frankfort Street, CLEVELAND, 0. 


Chicago Office, 1511 Monadnock Block. 


ELECTRICAL REVIEW at 


GOLD MEDAL 





Extract from report of Pan-American Jury 
of Awards, Division X Electricity 


Stromberg-Carlson 
Telephone Mig. Co. 


CHICAGO 


A GOLD MEDAL FQR TELEPHONE 
EXHIBIF AND SERVICE 


Independent Telephone Service Already Demonstrated 
in This City 





The question of telephone service, 
with equipment of independent manu- 
facture, has been well demonstrated at 
the Pan-American Exposition. For 
telephone service between the officials 
and various buildings throughout the 
grounds, it was decided after months 
of investigation | by the officers to 
adopt an independent system. The 
plant was put in operation before the 
opening of the fair and has given the 

" best possible service continuously with- 
out interruption and is said to be far 
superior to the city exchange. The 
manufacturers of the system, the 
Stromberg-Carlson Telephone Mfg. Co., 
Chicago, it is said, are manufacturing 
more than 100,000 instruments annually 


for large and small public exchanges. 





GOLD MEDAL FOR EXHIBIT OF A MODEL 
TELEPHONE EXCHANGE AND FOR ITS 
SERVICE ON PAN-AMERICAN 
GROUNDS. 








ELECTRICAL REVIEW 





Vol. 39—No. 16 











KELLOGG SWITCHBOARD 


233 SO. GREEN STREET, CHICACO 


WE ARE PREPARED TO FURNISH BEST QUALITY 


FINE MACNET ALSO 
ANNUNCIATOR SWITCHBOARD 
JUMPER CABLE 


ANY SILK OR COTTON INSULATED WIRE MADE TO ORDER 
STANDARD PRODUCTS 


IN STOCK 


AND SUPPLY CO. 





Address 
112 W. JACKSON BOULEVARD, 


EVERYB.DY CAN HAVE A 1ELEPHONE 
RELIABLE AND CHEAP. 
Guaranteed, or Money Kefunded, 

2 Battery Call Telephones, $4.50 
FOR LINES OF 600 FEET. 
2 Generator Call Telephones, 
FOR LINES OF 3 MILES. 
FARR & FARR, 
CHICAGO. 





$7.50 | 











page? 











_Central Electric Co. 


Mica. 


Mica Insulator Co. 
Munsell, Eugene. 
Schoonmaker, A. O. 


Model Makers. 


Franklin Model Shop 
Parsell & Weed. 


Name Plates. 


The Schwerdtle Stamp Co. 


Paint. 
Standard Paint Co. 
Patent Solicitors. 


Duvall, Edw. S. 
Siggers, E. G. 
Van Size, W. B. 


Pipe Covering. 


U. S. Mineral Wool Co. 


Platinum, 


Baker & Co. 


Poles, Brackets, Pins, Cross-Arms 


Climbers, Etc. 
Central Electric Co. 
Central Mfg. Co. 

Klein & Sons, Mathias. 
Lindsley Brothers Co. 
Standard Pin & Tie Co. 


Rail Bon 


ds. 
Forest City Electric Co. 
Morris Electric Co. 
Roebling’s Sons Co., John A. 


Railway Svecialties (Electric), 


Bay state Traction Co. 
Bunnell Telegraphic & Electric Co. 


SPECIFY 


BULLOCK MACHINES 





How did you learn the addresses on this 
Tell the advertiser WHEN YOU 
WRITE to him. 











~ CLASSIFIED INDEX—(Concluded from page 46.) _ 


Electric Appliance Co. 

General Electric Co. 

Novelty Electric a 
Sterling-Meaker C 

Westinghouse Elec. “and Mfg Co. 


Repairs 
Chicago-Edison Co. 
Replacers Incandescent lem. 
Incandescent Electric ae ani- 
pulator Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Oo. 
Rheostats. 
Cutler-Hammer Mfg. Co. 
Gen’! Incandescent Arc Light Co 
Ohio Electric Specialty Mfg. Co. 


Schools. 
Electrical Engineer Institute of 
rrespondence Instruction. 
International Corresp. Schools. 
Purdue University. 
Seals 
The Schwerdtle Stamp Co. 
Soldering Sticks. 
n & Co., L. 
Specialties 
ryant Electric Co. 
Bunnell Telegraphic & Electric Co. 
Electric Motor Equipment Co. 
Gen’! Incandescent Are Light Co. 
gyre Electric Light Ma- 


— 


Raa J.J. 
Webster, Geo. 








° James Sones 0 Co. 


Monarch Mfg. Co. 
Robinson & Son, Jas. L. 
U. 8. Mineral Wool Co. 
Steel eel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works 
Manross, F. A. 
Stee 


1 Stamps. 
The Schwerdtle Stamp Co. 


Stencils, 
The Schwerdtle Stamp Co. 
Storage Batteries 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-Upton Co. 
Marion Electric Co. 
United States Battery Co. 
Switchboards. 
Bossert M Electric Spe Co 


Co. 
Gen’l Incandescent Arc Light Co. 


Switches Etc, 
Barkelew Electric Mfg. Co. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 


an, J.C. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Hart & — Mfg. Co. 
Hart Mtg 
Western Electric Co. 


Telegraph Supplies 
Bunnell Telegraphic & Electric Co. 


Telephones, 
American Bell Telephone Co. 
American Elec. Telephone Co. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 
Central Electric Co. 


eee Switchboard & Supply Co. 
Manhattan —— Supply Co. 

New York Telephone Co. 

North Electric 

Stanley & Patterson. 

— di Carlson 


K... 5, Telephone Co. 
Viaduct Mfg. Co. 

Western Electric Co. 
Western Telephone Construction 


Co. 

Williams Electric Co. 

Telephone Boxes. 
merican Hardwood Mfg. Co. 

oa. 

Garvin Machine Co. 
Transformers, 

Fort Wayne Electric Works. 

Moloney Electric Co. 

New York & Ohio Co. 

Warren Electric & Specialty Co. 


Western Electrical Supply Co. 
Westinghouse Electric & Mfg. Co. 


Telephone 








Turbine Governors. 
Lombard Water Wheel Gov. Co. 
Leo ge 


Leffel & Co., 
Pelton Water Wheel Co. 


Water-Cooling Towers. 
— Condenser & Engineering 


Water- Wheel Governors. 
—_ Governor Works. 
m bard — Gov. Co. 


Wire and Cabl 

American Flectrical Works. 

Bishop Gutta Percha Co. 

Bridgeport Brass Co. 

Brixey, W. R. 

Bunnell & Co., J. H. 

Central Electric Co. 

Electric Blectrie¢ ite Ce 
lectric Appliance Com; 
General Blestri ric Co. - 

Hazard Mfg. Co. 

India = a & Gutta Percha 
In y Re 

Montauk ultiphase Cable Co. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 
Novelty Electric Co. 

Okonite Co., The. 

Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A 

Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 

Standard are ag ga Cable Co 
Western Electric C 











National 


burg, Pa. 





ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 


Railroad. 


burg, Pa., 


October 6, 7. 8, 9 
October 15, inclusive. 








Encampment, 
Veteran Legion, at Gettys- 


Reduced Rates via the Pennsylvania 


On account of the National Encamp- 
ment, Union Veteran Legion, at Gettys- 
October 9 to 11, the Pennsyl- 
vania Railroad Company will sell excursion 
tickets at the rate of one fare for the round 
trip from all points on its line to Gettys- 
burg. Tickets to be sold and good going 
and 10, returning, to 


Union 

















Telephones, 
Transmitters, 


Magneto Bells and Receivers. 


Williams Electric Company, 


Cleveland, Ohio. 








BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHINC ELECTRICAL 











THE ONLY 


reasons that the 
most prominent 
te come 


We cater to those 
who demand the Best 








| 








| Swedish-American 
| Telephone Co., 


69°75 W. JACKSON BOULEVARD, CHICAGO, ILL. 














MMERICAN BELL TELEPHONE COMPANY 


1265 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 


contact telephones. 


Address : 











IN 


No. 34 Central Energy Telephone 


36-58 JACKSON BUILDING = - 


BULLOCK and BEST are synonymous 


terms as applied té Electric Machinery 





Authorized Capital, Three Million 





LARGEST MANUFACTURER 
THE WORLD 





We Furnish 


COMPLETE TELEPHONE 
EQUIPMENTS 


Arranged for the 
EXPRESS, CENTRAL ENER- 
GY, MAGNETO, MULTIPLE 
AND TRANSFER SYSTEMS 


- CHICAGO, U. S. A, 











October 19, 1901 
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SWITCH 
BOARDS 


All 
Capacities 


Send for 
Catalogue 


Full Line 
Equipment 


Central 
Energy 
Systems 


Write Us 
Cable Heads 
Terminals 


We Lead 

In all that is 
Best in 
Telephones 


Toll Boards 
For outlying 
Districts 





Eureka Electric Co. 
143-149 S. Clinton St., Chicago 








r 


The 
Telephone 
Service 


IS THE 


Quickest Messenger 


For all Messages, 
To all Points, 
At all Hours. 


RATES IN MANHATTAN 
FROM 


$5.00 a Month, 


One-Year Contracts. 
Monthly Payments. 


New York TelephoneCompany 


15 Dey Street, 
111 West 38th Street, 
215 West 125th Street. 





a» 
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TELEPHONES AND SWITCHBOARDS 


for any size 
exchange. 


wa 


** Central 


Energy”’ 
System. 


Correspond- 
ence 
Solicited. 


wad 


The Stcntihear ke Casteon Tel. Mfg. Co. 
70-82 W. Jackson Boulevard, 
Chicago, U. S. A. 














| Telephones and Switchboards | 


Large or Small Exchanges. 





Telephones in 


Common Battery. Many 
Magneto Toll Different 
Line and Styles. 
Private Branch Send for Bulletins. 
Exchange 
Boards. We can Interest 





Portable Desk Set. You. 


SWITCHBOARD “AND: ‘SUPPLY COMPANY, | 
233 So. Green Street, Chicago. 


| KELLOGG 

















ELECTRIC LAUNCHES 


‘A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS - 


Ccan’t Explode 


SIMPLE IN CARE RELIABLE IN OPERATION 


No Heat - No Smoke - No Smell 
THe BLECTRIC LAUNCH COMPANY 
Avenue Aand North street 

BAYONNE CITY, N. J. 


cis “ph Ps 





Ppl LADS BAN 


WISFAIR. ONCE Se 








E"*USE 


ELECTRICAL SPECIALTIES 


American Elect. Fuse Co. 
NEW YORK CHICAGO 


Bullock Switchboards 








Central Manufacturing Co. 





aes ae 
=a Teen, McINTIRE’S PATENT 
Mfrs. } ty 
rer i —~Gt rai i, | | CONnectors and Terminals. 
= a ome Special Connectors for HARD-DRAWN 


COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 1g Franklin St., Newark, N. J. 


Oak Pins, Floctrical Mouldings, oak gobo 
STOCKS UN HAND 
Delivered olen es quoted, F.0.B cars, your city, 
in any quantity. 














a WRITE us. 








STANDARD POLE & TIE CO. 


44 Broad Street, New York City 
Manufacturer of 
Trolley and Electric Light POLES, either Octagonal, Round or 
Square ; also Trolley and Steam Railroad TIES from Long Leaf 
Pine, Southern White Cedar or Chestnut. Cross-Arms, Pins, 


Brackets and Braces. Prompt delivery. Ask for prices. 











LINDSLEY BROTHERS COMPAN Y 
ENONMIN MICH we PORTLAND OREGON 
Ww I (OLE SALE PRODUCERS 

testoor Dake) POLES OUR SPECIALTY 


GO-FOOT 
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Electrical Engineers, Contractors 
and Special Interests 











° ° Consultin 
J. G. WHITE & COMPANY, ff New England Engineering Co. THOS. J. McTIGHE, cmt W. S. BARSTOW, 
ecuuneene’ alniasnmeia i tne. “Chains, Mechanical, Reports, CONSULTING ELECTRICAL 
i » ’ New York. Conn. Electrical, Estimates, clay 
29 Broadway, New York, N. Y. Mini S sp MECHANICAL ENGINEER. 
L | Electric Railways, Electric Light anne: si ta 

aged eS | and Power Plants, Gas and Water- Inventions, a New York. 
J. G. WHITE & CO., Ltd., works, or any other engineering instal- 1138 Park Row Building, Repo: Plans, Spocifentions, Estimates 
22A Cottece Hitt, Cannon STREET. | lations built or remodeled. 13-21 PARK ROW, NEW YORK. - Supervision” of Hieaticaleropertie: 








JOSEPH B. BAKER PRANK B. RAE, POWERS’ 
Electrical and Telephone Engineer. 3 SHEAFF & JAASTAD, 
Electrical and Mechanical Engineer CentraL Station STREET RAILWAY 

Specifications for Complete Telephone In- . IRECTORIES. MECHANICAL and 
stallations xper vw DS) Dg Ww ’ 
panies ce soe dy Eight Years’ Bell Avpricu Court, 45 BRoaDway, Complete.up-to-date manuals for Finan- ELECTRICAL ENGINEERS. 
Experience. New York. cial, Official, Electrical and Mechanica: Plans and specifications for and 

Orrick AND LaBorRATORY, Designs, Specifications. Estimates, Valua- Reference. superintendence of Electric Power and 
40 LINCOLN STREET, Boston, Mass. ee Tene — Mtg Tue E. L. POWERS CO., Pus.isHErs, Lighting Plants a specialty. 

TEL. 1293 OxForD. Steam and Hydraulic Work. 150 Nassau St., New York. 85 WaTER StrEET, BOSTON, MASS. 














| A. M. BARRON, 

Mechanical and Electrical Engineer, CONSULTING ENGINEER. 
Rooms 715-18 Hale Building, 

1328 CHEstNuT St. PHILADELPHIA, Pa. 


J. H. VAIL, 


and Specifications for Waterwork: 
Elecite Light, Gas, Street Railway and Tele. 


Plans, specifications, contracts, re- oa oa lot Water Heating Plants. —_— 
ports. Twenty years’ practical experi- 
ence. Electric lighting. Railways. SUITE 220, No. 164 DEaRzorN Sr. 
Power transmission. ° | Cuicaco, ILL. 
| 
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IMPORTANT NEW BOOK NOW READY. 


Standard Traction Brake Co. || °°" °° tnce ss nen 


r= i Central Electrical Stations: 


THEIR 


Complete Power Brake Equipment DESIGN, ORGANIZATION AND MANAGEMENT. 


for Traction Cars. 
CHARLES HENRY WORDINGHAM, A. K. C., 


MEMBER OF THE INSTITUTION OF CIVIL ENGINEERS ; MEMBER OF THE 
INSTITUTION OF MECHANICAL ENGINEERS; EX-MEMBER OF COUNCIL 
OF THE INSTITUTION OF ELECTRICAL ENGINEERS; PAST PRESIDENT 





Magnetic Brakes and Electric Car OF THE MUNICIPAL ELECTRICAL ASSOCIATION ; MEMBER OF THE 4 
H ’ A AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, ETC., ETC.; CITY 
eating pparatus. ELECTRICAL AND TRAMWAYS ENGINEER, MANCHESTER. 
Axle Driven Compressors. 
CONTENTS. 
’ Chapter I. Introductory. II. Central Station Work as a Professi III. Central 
Independent Motor Driven Compressors. Station Supply as an Investment. IV. The Establishment of a contrel Station. 


Ws Fig oy meng VI. ~~ ae 7S boy a the Souscatee eo 
‘ and of the System of Su ‘eatures 0: merating an 
Air Brake Storage System. Transforming Stations. PP. Choice of size and typeof Plant and General 
Design of Station. IX. Boilers. X. Systems of a: ht and Economy of 
Waste Heat. XI. —e of Ten & ~ eS —— Wognine 
and Storing. XIII. The Feeding of Boilers. Transmission of Steam. 
XV. Generators. XVI. fe jamecwey J fess Aig  FMiL witching Gear, In- 
struments, and Electrical Conn: VIL. Distri onthe 
aera zx. Distributing ‘aioe. ~ Built-in Systems igh 
ng Mains—Insulation Resistance and Cost. . Distri 
Apparatus Manufactured by Networks. . Service Mains and age XXIII. Testing of Mains. XXIV. 


The « e remises. XXVI. Stan Laboratory. ee 

tt Westinghouse Air Brake Og eg per alg a ee ed 
XXXII. General Organization of a Central Station. (II. The Generating 

Station. XXXIV. The Mains Department. XXXV. The Instellation 


Company, Ue ianaformbig Nations, nnd Stet Lighting. XXL The bearing en, 


ment. The Routine of Main Laying. Index. 


ss Address : 
eee: ELECTRICAL REVIEW, 13 Park Row, NEW YORK. 


Copies sent prepaid on receipt of price. 





























